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I.  Obfervations  on  a  'Mafs  of  Iron  found  In  Alberta  by  Pro- 
feffor  P alias ,  and  on  other  Majfes  of  the  like  Kind ,  with 
fome  Conjectures  rf pelting  their  Connection  with  certain 
natural  Phenomena ,  By  Profejfor  CHLADNI  of  l¥it- 
tenberg. 

The  mafs  of  iron  found  in  Siberia  by  Pallas,  and  de- 
Icribed  in  the  third  volume  of  his  Travels*,  is,  in  many 
relpe&s,  fo  like  the  mafies  defcribed  by  Ruchholzf,  Rubin 
de  Celis  f,  Dr.  Lober§,  Nauwerk  ||,  and  others,  that  there 
is  great  reafon  to  conclude,  they  have  all  had  a  fimilar 
origin.  This  feems  alfo  to  be  in  fome  meafure  confirmed  by 
a  eircum fiance  mentioned  by  Pallas,  who  fays,  that  the  Tar¬ 
tars  confidered  the  mafs  to  which  he  alludes,  as  a  facred 
relick  that  had  dropped  from  heaven. 

The  problematic  mafs  in  queftion  was  found  between 
Krafnojarfk  and  Abekanfk  in  the  high  date  mountains,  quite 
open  and  uncovered.  It  weighed  1600  pounds  $  had  a  very 

•  *  Page  3 1 1, 

t  Naturforfcher,  part  iv.  page  227. 

+  Philofoph.  Tran  factions,  vol.  lxxviii.  part  i.  page  37. 

§  Bed.  Sammlungen,  vol.  vii.  page  523. 

•  |1  Crell’s  Beytr.  zu  d.  Chem.  Annalen,  vol.  i.  part  ih  page  86* 
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irregular  and  fomewhat  comprefled  figure  like  a  rough  gra¬ 
nite  ;  was  covered  externally  with  a  ferruginous  kind  of 
cruft ;  and  the  infidc  confided  of  malleable  iron,  brittle  when 
heated,  porous  like  a  large  fea  fponge,  and  having  its  inter- 
ftices  filled  with  a  brittle  hard  vitrified  fubfiance  of  an  amber 


yellow  colour,  This  texture  and  the  vitrified  fubfiance  ap¬ 
peared  uniformly  throughout  the  wrhole  mafs,  and  with¬ 
out  any  traces  of  flag  or  artificial  fire. 


Dr.  Chladni  thews'  with  a  great  deal  of  ingenuity,  that 
this  mafs  neither  originated  by  the  wet  method  ;  nor  could 
have  been  produced  by  art,  the  burning  of  a  foreft,  by  light¬ 
ning,  or  by  a  volcanic  eruption.  It  appears  to  him  much 
more  probable  that  it  is  of  the  fame  nature  as  the  to  called 
fire-balls  ( bolides )  or  flying  dragons,  and  he  quotes  a  variety 
of  ohfervations  made  on  thefe  phenomena  ;  from  which  he 
endeavours  to  prove  that  they  do  not  arife  from  an  accumu¬ 
lation  of  the  matter  of  the  aurora  borealis ;  a  tranfltion  of 
electricity  from  one  part  of  the  atmolphere  to  another ;  an 
accumulation  of  porous  inflammable  fubftances  in  the  higher 
regions,  or  the  catching  fire  of  a  long  train  of  inflammable 
air ;  but  that  their  component  parts  muft  be  confiderably 
denfe  and  heavy,  as  their  ceurfe  fliews  in  fo  apparent  a  man¬ 
ner  the  effedts  of  gravity;  and  becaufe  their  mafs,  though  it 
diftends  to  a  monfirous  fize,  retains  fuflicient  confiftency 
and  weight  to  continue  an  exceedingly  rapid  movement 
through  a  very  laFge  fpace,  without  being  decompoled  or 
diflolved,  notwithf landing  the  refiftance  of  the  atmofphere. 
It  feems  to  him  probable,  that  this  fubfiance  is  by  the  eftefit 
of  fire  reduced  to  a  tough  fluid  condition;  becaufe  its  form 
appears  fometimes  round  and  fometimes  elongated,  and  as 
Its  extending  till  it  burfis,  as  well  as  the  burfting  itfelf, 
allows  us  to  fuppofe  a  previous  capability  of  extenfion  by 
daftic  fluidity.  At  any  rate,  it  appears  to  be  certain,  that 
fiuch  denfe  matter  at  fo  great  a  height  is  not  collected  from ' 
particles  to  be  found  in  our  atmofphere,  or  can  be  thrown 
together  into  large  mafle?  by  any  power  with  which  we  are  | 

acquainted; 


found  in  Siberia.  <5 

Acquainted ;  that  no  power  with  which  we  are  acquainted 
is  able  to  give  to  fuch  bodies  fo  rapid  a  proje&ile  force  in  a 
direction  almoft  parallel  to  the  horizon ;  that  the  matter 
does  not  rife  upwards  from  the  earth,  but  exiRs  previoufly 
in  the  celeftial  regions,  and  muft  have  been  conveyed  thence 
to  our  earth.  In  the  opinion  of  Dr.  Chladni,  the  following 
is  the  only  theory  of  this  phenomenon  that  agrees  with  all 
the  accounts  hitherto  given ;  which  is  not  contrary  to  na¬ 
ture  in  any  other  refpeCt ;  and  which  befides  feems  to  be 
confirmed  by  various  m  a  lies  found  on  the  fpot  where  they 

fell. 

As  earthy,  metallic  and  other  particles  form  the  principal 
component  parts  of  our  planets,  among  which  iron  is  the 
prevailing  part,  other  planetary  bodies  may  therefore  confift 
of  fimilar,  or  perhaps  the  fame  component  parts,  though 
combined  and  modified  in  a  verv  different  manner.  There 

j 

may  alfo  be  denfe  matters  accumulated  in  fmaller  maffes 
without  being  in  immediate  connexion  with  the  larger 
planetary  bodies,  difperfed  throughout  infinite  fpace,  and 
which,  being  impelled  either  by  fome  projecting  power 
or  attraction,  continue  to  move  until  they  approach  the 
earth  or  fome  other  body;  when  being  overcome  by  their 
attractive  force,  they  immediately  fall  down.  By  their  ex¬ 
ceedingly  great  velocity,  Rill  inereafed  by  the  attraction  of 
the  earth  and  the  violent  friCtion  in  the  atmofphere,  a  Rrong 
eleCtricity  and  heat  muft  lleceffarily  be  excited,  by  which 
means  they  are  reduced  to  a  flaming  and  melted  condition, 
and  great  quantities  of  vapour  and  different  kinds  of  gafes 
are  thus  difengaged,  which  diftend  the  liquid  mafs  to  a  mon- 
ftrous  fize,  till,  by  a  Rill  farther  expanfion  of  thefe  elaftic 
fluids,  they  muR  at  length  burft.  Mr.  Chladni  thinks  alfo, 
that  the  greater  part  of  the  fhooiing-Rars  as  they  are  called, 
are  nothing  elfe  than  fire-balls,  which  differ  from  the  latter 
only  in  this,  that  their  peculiarly  great  velocity  carries  them 
paft  the  earth  at  a  greater  diRance,  fo  that  they  are  not  fo 
Rrongly  attra&ed  by  it  as  to  fall  down,  and  therefore  in  their 
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paffage  through  the  high  regions  of  the  atmofphere,  ocea- 
lion  only  a  tranfient  ele&ric  flafh,  or  actually  take  fire  for  a 
moment,  and  are  again  fpeedily  extinguifhed,  when  they 
get  to  fuch  a  diltance  from  the  earth  that  the  air  becomes 
too  much  rarefied  for  the  exiftence  of  fire. 

The  grounds  on  which  Dr.  Chladni  founds  the  above  the¬ 
ory,  rei'peCting  the  origin  of  the  before-mentioned  mafs  of 
iron,  and  its  fimilarity  to  the  productions  of  fire-balls,  are 
farther  explained  by  the  author  in  the  following  manner  : 

i.  As  fire-balls  coni'! ft  of  denfe  and  heavy  fubftances,  which 
by  their  exceedingly  quick  movement,  and  the  friCtion  thence 
excited  by  the  atmofphere,  become  eleCtric,  are  reduced  to 
a  ftate  of  ignition,  and  melted  by  the  heat,  fo  that  they 
extend  to  a  great  fize,  and  burft ;  it  thence  follows,  that  in 
places  where  fragments,  produced  by  the  burfting  of  a  fire¬ 
ball,  have  been  found,  fubftances  endowed  with  all  thefe  pro¬ 
perties  muft  alfo  have  been  found.  Iron,  however,  the  prin¬ 
cipal  component  part  of  all  the  maflfes  hitherto  found,  pof- 
fefles  all  thefe  properties  in  a  very  eminent  degree.  The 
weight  and  toughnefs  of  the  principal  component  parts  of 
fire-balls,  which  muft  be  very  confiderable,  fince,  with  the 
greateft  poffible  diftenfion,  they  retain  confiftence  enough  to 
proceed  with  the  utmoft  velocity  through  fuch  an  immenfe 
fpace  without  decompofition  of  their  mafs,  and  without 
their  progrefs  being  obftrudted  by  the  refiftance  of  the  air, 
agree  perfectly  well  with  melted  iron ;  their  dazzling  white 
light  has  by  many  obfervers  been  compared  to  that  of  melted 
iron ;  iron  alfo  exhibits  the  fame  appearances  of  flaming, 
fmoking,  and  throwing  out  fparks,  and  all  thefe  pheno¬ 
mena  are  moft  beautiful  when  they  take  place  in  vital  air. 
Of  the  extenfion  by  elaftie  fluids  expanded  by  the  heat,  and 
of  the  contraction  which  follows  from  cold,  traces  may  be 
difcovered  in  the  internal  fpongy  nature  of  the  iron  maflfes 
which  have  been  found,  and  in  the  globular  depreflions  of 
the  exterior  hard  cruft,  the  latter  of  which  gives  us  reafon  to 
fuppofe,  that  in  thefe  places  there  have  been  air-bubbles, 
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which,  on  cooling,  funk  down.  The  mixture  of  fulphur 
found  in  various  maffes,  agrees  alfo  exceedingly  well  with 
the  phenomena  of  fire-balls,  and  efpecially  with  the  great 
inflammability  of  fulphur  in  very  thin  impure  air ;  for  it  is 
well  known  that  fulphur  in  an  air-pump  will  take  fire  in  air 
in  which  few  other  bodies  could  do  the  fame.  In  regard  to 
ihofe  maffes  in  which  no  fulphur  was  found,  this  may  have 
arifen  from  the  fulphur  efcaping  in  vapour,  fince  fome  time 
after  the  appearance  of  fire-balls  a  ftrong  fmell  of  fulphur 
has  been  perceived.  The  brittlenefs  of  the  Siberian  iron 
mafs  when  heated,  may  arife  from  fome  fmall  remains  of 
fulphur,  which  may  perhaps  be  the  caufe  of  the  facility  with 
which  fragments  of  this  mafs,  as  well  as  that  found  at  Aix- 
la-Chapelle,  could  be  roafted. 

2.  The  whole  texture  of  the  maffes  betrayed  evident  figns 
of  fufion.  This,  however,  cannot  have  been  occafioned  by 
any  common  natural  or  artificial  fire ;  and  particularly  for 
this  reafon,  becaufe  iron  fo  malleable  is  not  fufible  in  fuch 
fire,  and,  when  it  is  fufed  with  the  addition  of  inflammable 
matters,  lofes  its  malleability,  and  becomes  like  common 
raw  iron.  The  vitrified  fubftance  in  the  Siberian  mafs  is 
equally  incapable  of  being  fufed  in  a  common  fire.  The 
fire  then  mull  have  been  much  ftronger  than  that  produced 
by  the  common  natural  and  artificial  means,  or  the  fufion 
muft  have  been  effected  by  the  force  of  exceedingly  ftrong 
electricity,  or  perhaps  both  caufes  may  have  been  com¬ 
bined  together. 

3.  Befides  the  fimilarity  of  the  above-mentioned  maffes, 
the  circumftances  refpeCting  their  falling  are  fo  like,  that 
they  cannot  be  confidered  as  merely  accidental,  and  there¬ 
fore  give  more  credibility  to  the  accounts.  This  being  prc- 
mifed,  the  principal  queftion  then  is,  whether  the  pheno¬ 
mena  of  this  kind  obferved  were  the  effects  of  thunder,  or 
arofe  from  detached  fragments  of  fire-balls  ?  Several  cir¬ 
cumftances  quoted  by  Dr.  Chladni  feem  to  oppofe  the  idea 
of  their  arifing  from  thunder ;  but  agree  fo  perfectly  with 
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£verycircumftance  remarked  in  regard  to  fire-balls,  that;  with** 
out  afferting  any  thing  abfurd,  every  relation  of  this  kind  may, 
he  fays,  be  admitted  in  their  full  and  literal  extent.  In  the  at- 
teftations  refpedting  that  of  Agram,  it  is  mentioned  that  feverat 

V 

people,  in  different  parts  of  the  kingdom,  faw  and  obferved 
the  burHing  of  the  fire-ball,  and  heard  its  explolions  and 
noife  in  the  atmofphere,  and  perceived  alfo  that  fomething 
fiery  fell  from  the  heavens,  fo  that  it  was  a  circumftance 
generally  known  in  the  neighbourhood,  only  that  on  ac¬ 
count  of  the  diftance  it  was  not  exactly  known  in  what 
place  it  had  fallen.  Hence  it  may  be  concluded,  that  it 
was  no  effects  of  lightning,  but  an  adlual  fire-ball.  Light¬ 
ning,  at  a  time  of  the  year  when  florms  are  not  uncommon, 
would  not  have  excited  univerfal  attention,  much  lefs  would 
if  have  been  obferved  at  a  great  difiance  as  a  falling  fiery 
mafs.  From  the  ftmilarity  of  the  maffes,  it  is  alfo  highly 
improbable  that,  in  all  the  places  where  they  were  found, 
fufible  parts  only  fhould  have  been  difcovered,  and  fhould 
have  been  changed  in  the  fame  manner  by  lightning;  efpe- 
cially  as  in  places  ftruck  by  lightning  no  maffes  of  the 
like  kind  have  been  found,  but  always  vitrified  earthy 
particles,  &c. 

4.  It  is  totally  incomprehenfible  how,  on  the  high  flate 
mountains,  where  the  Siberian  mafs  was  found,  at  a  con- 
ftderable  diftance  from  the  iron  mines;  in  the  chalky  foil  of 
the  extenfive  plains  of  America,  where  for  a  hundred  miles 
around  there  are  no  iron  mines,  and  not  even  fo  much  as  a 
ftone  to  be  found ;  and  at  Aix-la-chapelle,  where,  as  far  as 
the  author  knows,  there  are  no  iron  works,  fo  many  ferru¬ 
ginous  particles  could  be  collected  in  a  fmall  fpaee,  as  would 
be  neceffary  to  form  maffes  of  1600,  150C0,  and  17000,  up 
to  33600  pounds.  This  circumftance  fhew's  that  thefe 
maffes  could  as  little  have  been  fufed  by  lightning,  as  by 
the  burnin.o-  of  a  foreft,  or  of  foflile  coal.  Thefe  maffes 
were  found  quite  expofed  and  uncovered,  and  not  at  any 
depth  in  the  earth,  where  we  can  much  more  readily  admit 
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fuch  an  accumulation  of  ferruginous  particles  to  have  been 
melted  by  the  effects  of  lightning. 

Should  it  be  afked  how  fuch  mafles  originated,  or  by 
Vhat  means  they  were  brought  into  fuch  an  infulated  pofi- 
lion;  this  queftion  would  be  the  fame  as  if  it  were  afked 
how  the  planets  originated.  Whatever  hypothefes  we  may 
form,  we  mud  either  admit  that  the  planets,  if  we  except 
the  many  revolutions  which  they  may  have  undergone, 
either  on  or  near  their  furface,  have  always  been  fince  their 
firfi:  formation,  and  ever  will  be  the  fame ;  or  that  nature, 
acting  on  created  matter,  pofiefies  the  power  to  produce 
worlds  and  whole  fyfiems,  to  deftroy  them,  and  from  their 
materials  to  form  new  ones.  For  the  latter  opinion  there 
are,  indeed,  more  grounds  than  for  the  former,  as  alterna¬ 
tions  of  deftrutftion  and  creation  are  exhibited  by  all  organifed 
and  unorganifed  bodies  on  our  earth  ;  which  gives  us  reafon 
to  fufpedl  that  nature,  to  which  greatnefs  and  fmallnefs, 
confidered  in  general,  are  merely  relative  terms,  can  produce 
more  effedls  of  the  fame  kind  on  a  larger  feale.  But  many 
variations  have  been  obferved  on  diftant  bodies,  which,  in 
fome  meafure,  render  the  laft  opinion  probable.  For  ex¬ 
ample,  the  appearing  and  total  difappearing  of  certain  ftars, 
when  they  do  not  depend  upon  periodical  changes.  If  we 
now  admit  that  planetary  bodies  have  far  ted  into  exiftence, 
we  cannot  fuppofe  that  fuch  an  event  can  have  otherwifo 
taken  place,  than  by  conjecturing  that  either  particles  of 
matter,  which  were  before  difperfed  throughout  infinite 
fpace,  in  a  more  foft  and  chaotic  condition,  have  united 
together  in  large  mafias,  by  the  power  of  attraction ;  or  that 
new  planetary  bodies  have  been  formed  from  the  fragments 
of  much  larger  ones  that  have  been  broken  to  pieces,  either 
perhaps  by  fome  external  fiiock,  or  by  an  internal  explofion. 
Let  whichever  of  thefe  hypothefes  be  the  trued,  it  is  not 
improbable,  or  at  leaf!  not  contrary  to  nature,  if  we  fuppofe 
that  a  large  quantity  of  fuch  material  particles,  either  on 
account  of  their  too  great  diftancc,  ©r  becaufe  prevented  by 
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a  ftronger  movement  in  another  direction,  may  .not  have 
'  united  themfelves  to  the  larger  accumulating  mats  of  a  new 
world ;  but  have  remained  infulated,  and,  impelled  by  fome 
fhock,  have  continued  their  courfe  through  infinite  fpace> 
until  they  approached  fo  near  to  fome  planet  as  to  be  within 
the  fphere  of  its  attraction,  and  then  by  falling  down  to 
occafion  the  phenomena  before  mentioned. 

It  is  worthy  of  remark,  that  iron  is  the  principal  com¬ 
ponent  part  of  all  the  maffes  of  this  kindhither  to  difcovered; 
that  it  is  found  almoft  every  where  on  the  furface  of  the 
.earth,  as  a  component  part  of  many  fubftances  in  the  vegeta¬ 
ble  and  animal  kingdom  ;  and  that  the  effeCts  of  magnetifm 
give  us  reafon  to  conclude,  that  there  is  a  large  provifion  of 
it  in  the  interior  parts  of  the  earth.  We  may  therefore 
conjedure  that  iron,  in  general,  is  the  principal  matter  em¬ 
ployed  in  the  formation  of  new  planetary  bodies ;  as  is  ftill 
farther  probable  by  this  circumftance,  that  it.  is  exclulively 
connected  with  the  magnetic  power  * ;  and  alfo  on  account 
of  their  polarity,  may  be  neceffary  to  thefe  bodies.  It  is 
alfo  probable,  if  the  above  theory  be  juft,  that  other  fub¬ 
ftances  contained  in  fuch  fallen  maffes,  fuch  as  fulphur, 
filiceous  earth,  manganefe,  &c.  may  be  peculiar  not  to  our 
globe  alone,  but  may  belong  to  the  common  materials  em¬ 
ployed  in  the  formation  of  all  planetary  worlds. 

*  The  ProfefTor  feems  not  to  have  been  acquainted  with  a  faft  an¬ 
nounced  in  our  firft  volume  (p.  426),  that  feveral  other  fubltances  befides 
iron  pofifefs  magnetic  properties.  Edit. 
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II,  '  Strictures'  on  Mr .  Joseph  Collier’s  “  Obfervatlom  on 
Iron  and  Steel*.”  By  Mr.  David  Mush  el,  of  -the 
Clyde  Iron  Works.  Communicated  by  the  Author. 

It  is  much  to  be  widied,  that  men  practically  verfed  in 
the  various  manufactures  of  Britain  would  turn  their  atten¬ 
tion  to  the  belt  means  of  difleminating  a  knowledge  of  the 
principles  and  operations  which  have  been  determined  by 
experience  as  the  bed  to  be  followed  in  the  large  way,  ac¬ 
cording  to  local  and  other  circumdances.  A  candid  and 
liberal  communication  of  individual  obfervation,  by  pro¬ 
moting  the  common  intered,  would  tend  ultimately  to  the 
benefit  of  each  manufacturer,  by  the  increafed  improvement 
and  perfection  of  their  various  articles;  for  the  real  welfare 
of  any  particular  branch  depends  lefs  upon  the  fuperiority  of 
one  man’s '  article  over  that  of  another,  in  the  fame  line, 
than  upon  the  general  fuperiority  of  a  national  product  over 
that  of  any  other  country — a  pre-eminence  that  depends 
entirely  on  the  aggregate  mafs  of  indudry,  ingenuity  and 
intellect  exerted  in  the  one  or  the  other. 

What  I  recommend  is  the  more  neceflary,  as  inaccurate 
and  fallacious  principles  are  often  brought  forward  by  men 
of  fcience,  even  the  bed  intentioned,  from  a  want  of  that 
practical  knowledge,  which  can  only  be  acquired  by  a  long 
and  perfonal  acquaintance  with  the  procedes  carried  on  in 
the  large '  way  of  manufacture.  The  mifehiefs  hence  oc- 
cafioned  are  incredible:  it  tends  to  feparate  the  man  of 
fcience  and  the  manufacturer ;  it  fhackles  the  latter  with 
increafing  prejudice;  makes  him  view  the  former  with  a 
fufpicious  eye ;  is  the  principal  reafon  why  fcience  has  been 
fo  long  excluded  from  our  manufactories ;  and  why  the  ac¬ 
curate  refill ts  of  the  laboratory  have  fo  long  been  defpifed  by 
the  practical  artid,  and  been  deemed  undeferving  of  experi- 

*  See  Phil.  Mag.  vol.  i.  p.  46. 
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inent  on  an  extended  fcale.  The  artift  and  the  man  of 
fcience  fhould  mutually  inform  each  other :  principles  will 
then,  and  not  till  then,  acquire  confidence  and  correehiefs, 
and  their  value  will  be  cflablifhcd  on  the  hired  foundation. 
The  precept  I  inculcate  I  {hall  myfelf  follow,  to  the  heft 
tof  my  ability,  by  communicating,  through  the  medium  of 
the  Philosophical  Magazine,  a  feries  of  papers  intended  as  an 
introduction  to  a  knowledge  of  the  manufacturing  of  iron  in 
this  country,  with  details  of  the  various  precedes  imufe  :  to 
be  followed  by  a  feries  of  experiments  relative  to  the  princi¬ 
ples  of  iron  and  ft  eel,  which  have  occupied  my  leifure  time 
for  fome  years  pa  ft,  and  which  prefent  fome  fafifes  not  gene¬ 
rally  known.  But  as  it  may  tend  to  clear  the  path,  and 
enable  me  afterwards  to  proceed  with  lefs  interruption,  I 
{hall  in  this  paper  confine  myfelf  chiefly  to  the  correcting  of 
fome  miftakes  into  which  Mr.  Collier,  in  his  Obfervations 
on  Iron  and  Steel,  has  been  betrayed  by  a  want  of  know¬ 
ledge  in  the  mechanical  procefles  now  in  ufe,  and  the 
tninute  practical  details  of  the  various  modifications  of 
iron.  Thefe  can  only  be  deduced,  with  certainty,  from  a 
keen,  perfonal,  and  long  continued  invefligation  of  the  con¬ 


firmed  modes  of  pradliee  on  a  large  feale.  To  fpread  infoiv 
mation  on  thefe  intere fling  fubjeefls,  and  to  correct  erroneous 
opinions,  formed  from  the  perufal  of  writers  eminent  in 
the  fcientific  walks  of  life,  are  the  reafons  fluted  by  Mr. 
Collier  for  prefenting  the  public  -with  his  Obfervations.  To 
pafs  over  his  obfervations  in  filence,  would  be  doing  him 
as  well  as  the  public  injuftice,  fmee  it;  would  be  to  aid  the 
dirfemination  of  that  error,  which  he  fo  laudably  wi flies  to 
root  out;  in  his  endeavours  to  the  performance  of  which, 
he  furely  ought  to  meet  with  the  afliftance  and  approbation 
o;  every  one  interefted  for  the  welfare  and  profperity  of  his 


country. 


One  rock  on  which  Mr  Collier  fpl its,  is  in  cenftrring  and 
quoting  the  French  chcmifts,  and  others,  without  recollect¬ 
ing  whether  the  fuel  ufed  is  the  fame  in  France  as  in 
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Britain ;  ancl  alfo  that  chemical  writers  in  general,  from 
neceffity  as  often  as  choice,  confine  their  experiments 
limply  to  the  laboratory:  thefe,  however  accurate,  will 
always  be  found  materially  varied  when  followed  out  on  a 
large  fcale. 

W  hen  M.  Fourcroy  hates  the  length  of  time  neceffary 
for  cementing  heel,  moh  evidently  he  alludes,  not  to  heef 
manufactured  in  the  large  way,  but  to  that  effect ed  in 
chemical  experiments ;  clfe,  he  never  could  have  mentioned 
an  earthen  box.  It  is  well  known  that  bars  of  iron  -fth  of  an 

o 

inch  in  thicknefs,  the  length  is  no  way  material,  will 
pafs  into  the  hate  of  good  heel  during  13  hours  cementa¬ 
tion  with  a  white  heat.  Had  M.  Fourcroy  meant  any 
other  than  bar  Jl  eel,  he  would  not  have  mentioned  iron  as 
the  fubhance  to  be  operated  upon. 

In  regard  to  the  time  neceffary  for  cementing  heel  on  a 
large  fcale,  Mr.  C.  has  hruck  the  extreme  from  the  chemical 
gentlemen  whom  he  quotes,  and  who  only  give  the  refults 
from  their  laboratories.  In  the  lengthened  procefs  of  16 
days,  hated  by  Mr.  C.  as  being  the  requisite  time  for  ce¬ 
menting  malleable  iron  into  heel,  he  includes  the  time  which 
the  furnace  is  allowed  to  cool,  before  the  workmen  can 
penetrate  to  the  contents ;  and  this  period  may  he  lengthened 
or  fhortened  from  local  cireumhances.  The  procefs,  I  pre¬ 
fume,  is  reckoned  complete  when  the  iron  is  deemed  fuf- 
ficiently  faturated  with  carbon  :  this  is  judged  of  by  the  trial 
bars :  if  thefe  are  found  perfect,  then  the  whole  converfon 
will  be  in  a  hmilar  hate  :  fhoukl  the  furnace  after  this  re¬ 
main  a  month  unemptied,  this  adds  nothing  to  the  real 
length  of  time  neceffary  for  cementation :  I  have  feen 
feveral  inhances,  where  the  workmen  have  emptied  the 
furnace  of  high  converged  heel,  for  drawing  into  German 
heel,  upon  the  nth  day. 

ft  would  he  a  very  difficult  matter  for  Mr.  Collier  to  point 
out  any  greater  advantage  which  heel  polfeffes,  than  that 
noticed  by  Mr.  Nicholfou  5  namely,  its  property  of  becom¬ 
ing 
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ing  •  hard  when  plunged  into  cold  water.  This  alone  gives 
it  an  almoft  entire  maftery  over  all  other  metals  and  fub- 
ftances ;  it  conftitutes  its  folidity,  durability,  and  polifh  ; 
in  fhort,  all  its  utility,  when  manufactured  into  the  many 
Various  inh.ru men ts  of  ufe,  is  derived  from  this  unrivalled 
peculiarity  of  the  metal. 

It  is  impoffible  to  ^ifcover  .what  could  have  led  Mr.  C. 
in  attempting  an  explanation  of  the  ufe  of  ee  plunging 
into  water/5  to  fay,  that  it  is  done  to  prevent  the  fteel 
c(  returning  to  the  ftate  of  malleable  iron  the  fallacy  of 
this  affertion  muft  be  obvious  to  the  leaf!  intelligent  work¬ 
man.  Plunging  and  heating  alternately  are  the  fpeedieft 
methods  for  bringing  fteel  back  to  malleability :  the 
feldomer  it  is  plunged  or  heated,  the  longer  it  will  preferve 
the  carbonic  principle,  and  confequently  remain  good. 
Has  Mr.  C.  been  told  that  at  fteel  manufactories,  where 
bar  fteel  is  drawn  into  fhapes,  and  bars  of  various  dimen¬ 
sions,  that  all  thefe  are  immerfed  in  water,  left  they  ftiould, 
if  left  without  this  precaution  to  cool  in  the  open  air,  be¬ 
come  malleable  iron  ?  Were  this  the  cafe,  fteel  could  never 
be  fubjedted  to  the  file  nor  could  files  be  ftruck  -  becaufe 
fteel  could  not  then  exift  unlefs  in  a  hardened  ftate.  Let 
me  afk  Mr.  Collier,  whether,  at  thofc  manufactories  of  fteel 
which  he  has  frequented,  the .  trial  bars  taken  from  the 
aperture  of  the  furnace  were  found,  when  cold,  in  the  ftate 
of  malleable  iron,  or  otherwife  ? 

The  note  at  the  bottom  of  page  47  is  extremely  vague. 
Can  there  be  an  expreftlon  more  indefinite,  than  that  (c  a 
partial  ab  fir  act  ion  of  oxygen  takes  place  by  plunging  hot 
metal  into  cold  water?”  From  what  is  the  oxygen  ab- 
ftraCted  ?  Is  it  from  the  hot  metal,  or  is  it  the  oxygen  of 
the  decompofed  water  ?  If  from  the  former,  pray  what  ftate 
of  the  metal  does  Mr.  C.  allude  to?  Pure  fteeLcontains  no 
oxygen  ;  malleable  iron,  properly  manufactured,  is  alfo  void 
of  the  bafe  of  vital  air :  crude  iron  alone  contains  oxygen, 
an  additional  quantity  of  which  it  abforbs,  when  dropt  Jluid 

into 
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into  cold  water.  I  {hall  therefore  fuppofe  he  meant  to  fay, 
that  the  oxygen  of  the  decompofed  water  partially  united 
with  the  hot  metal :  this,  without  further  explanation, 
would  be  ftill  very  unfatisfabtory  ;  fince  it  does  not  fpecify 
the  modification  of  the  metal  operated  upon.  Plunge  very 
hot  malleable  iron  into  cold  water,  and  part  of  the  water 
will  be  decompofed ;  its  oxygen  will  unite  with  a  portion  of 
the  iron ;  this  portion,  however,  will  be  found  to  have 
feparated  from  the  bar  or,  mafs,  to  have  loft  its  metallic 
brilliancy  and  weight,  and  to  have  palled  into  the  ftate  of  a 
black  oxyde.  Similar  phenomena  take  place  in  treating 
fteel  after  the  fame  manner.  Crude  iron  is  lefs  fufceptible 
of  changing  its  metallic  frablure  by  fuch  treatment;  though 
it  is  rendered  very  infufible  by  the  expulfion  of  its  carbon. 

Mr.  C.  fays  that  blaft  furnaces  are  like  two  four-fided 
pyramids  joined  bafe  to  bafe Mr.  Chaptal  fays  the  fame 
thing,  and  fuch  I  queftion  not  maybe  their  fnape  in  France. 
In  Britain  however  they  are  entirely  conical,  excepting  6  or 
7  feet  at  the  under  end,  which  forms  a  fquare  funnel :  a 
more  juft  idea  of  the  figure  would  he  conveyed  by  comparing 
them  to  two  inverted  cones,  the  bafe  of  the  larger  refting 
upon  that  of  the  fmaller. 

I11  charging  the  furnace  Mr.  Collier  has  forgot  to  mention* 
the  principal  material,  and  its  proportions,  viz.  the  ore, 
and  erroneoufly  ftates,  that  u  equal  portions  of  coal  cinder 
and  lime-ftone”  are  introduced,  without  even  mentioning, 
whether  thefe  proportions  are  by  meafure  or  weight.  The 
proportions  of  ore,  coal,  and  lime-ftone,  are  very  various  at 
different  works ;  the  whole  depending  upon  an  intimate 
union  and  knowledge  of  the  quantity  and  quality  of  the 
various  principles  and  fubftances  contained  in  each :  the 
proportion  of  materials  betides  is  varied  at  pleafure,  to, 
produce  the  quality  of  crude  iron  wanted. 

At  fome  works  the  quantity  of  lime  ufed  is  1  to  3  of 
cinders  by  weight,  but  this  is  an  exceflive  proportion,  and 
only  neceftarv  to.  correct,  the  impurities  of  fome  iron- 

/  \  ftones 
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(tones;  in  common  i  to  4  or  5  is  ufed,  and  where  Cumber** 
land  or  Lancafhire  ore  is  fmelted  in  contact  with  wood- 
charcoal,  -~th  will  abundantly  fuffice. 

From  Mr.  Collier’s  dcfcription,  a  perfon  unvcrfed  in  the 
mode  of  conducting  blaft  furnaces  would  be  apt  to  con¬ 
ceive  that  the  furnace  was  firft  charged,  and  then  kindled  to 
effeCt  reduction :  this  of  comic  conveys  an  idea  that  fre¬ 
quent  filling  and  kindling  are  neceflary.  The  furnace  is 
firft  fufficiently  heated  with  coal  cinder  alone  ;  the  charging 
then  commences,  and  continues  hourly  for  a  great  length 
of  time — two,  three,  and  four  years  :  inftances  have  been 
of  a  furnace  continuing  to  knelt,  without  much  interrup¬ 
tion,  for  nine  years. 

The  mention  of  bellows  is  a  proof  how  deficient  Mr.  Collier’** 
information  has  been  refpeCting  the  prefent  general  ftate  of 
machinery  attached  to  iron  works.  Excepting  a  very  few 
charcoal  furnaces,  all  the  blaft  furnaces  in  Britain  are  fup- 
plied  with  air  from  caft-iron  cylinders  of  various  dimenfions, 
conftruCted  on  various  plans.  The  comprefTion  of  air  from 
thefe  is  greater  than  could  poll'll >ly  be  obtained  by  means  of 
bellows,  more  fit  for  combuftion,  and  capable  of  fupporting 
a  column  of  mercury  of  fix  inches,  which  is  equal  to  6,784 
feet  of  water.  By  fuch  a  heavy  compreflion  of  air,  1500  to 
1800  cubical  feet  will  pal's  through  the  difeharging  pipe  into 
the  furnace  in  one  minute,  when  its  diameter  does  not  ex¬ 
ceed  or  3  inches  at  molt. 

Mr.  Collier  writes  with  more  information  on  the  manu¬ 
facturing  of  bar  iron.  Still  however  he  does  not  diftinguifh, 
with  fufficient  accuracy,  between  the  various  proceli'es.  Tim 

fecond  method  he  deferibes  is  only  followed  out  where  bar 

* 

iron  is  manufactured  w  ith  charred  wood:  the  effects  produced 
by  the  ule  of  wood-charcoal  arc  fo  material,  that  they  un¬ 
doubtedly  merited  to  be  mentioned,  and  particularly  diltin- 
guifhed  from  thofeof  charred  or  raw  pit-coal. 

One  of  the  principal  operations,  well  known  by  the  name 
of  the  Puddling  Procefs*  is  very  (lightly  noticed,  and  in  a, 

manner 


tybftrvations  on  Iron  and  Steel. 

manner  not  ealily  to  be  under'ftood.  Dr.  Beddoeshas  lately' 
given  a  more  accurate  detail  of  the  various  phenomena  ex« 
hibited  during  that  operation*. 

The  fubftitution  of  large  rollers,  in  place  of  the  it  am  ping* 
hammer,  is  well  calculated  to  overcome  a  large  quantity  of 
iron,  and  for  impaling  on  the  bar  a  beautiful  finilh,  efpe-. 
dally  if  afterwards  palled  under  a  fmall  tilt-hammer;  but 
the  quality  of  the  iron  mull  (till  be  inferior  to  that  manu¬ 
factured  with  heavy  hammers.  The  compreffion  of  the  bar, 
on  all  lides,  when  palling  through  the  grooved  rollers,  mult 
tend  to  enfold,  rather  than  expel,  a  portion  of  the  (lug; 
whereas  the  heavy  blows  of  a  hammer,  which  with  the  helve 
weighs  from  3  to  qooolb.  cannot  fail  more  entirely  to  diffi- 
pate  all  the  fubftances  fufed  in  contact  with  the  iron,  and  to 
give  a  degree  of  fibre  and  tenacity  not  to  be  acquired  by  a 
regular  and  continued  prelfure. 

Numerous  and  diverfified  are  the  opinions  refpeCting  the 
exifting  caufes,  which  conftitute  the  very  great  difference, 
in  quality,  between  the  bar  iron  manufactured  in  Great 
Britain,  and  that  made  in  Sweden,  Siberia,  Spain,  &c.  I 
have  reafoix  to  imagine  that  this  difference  arifes  neither 

O 

from  the  ruff,  acquired  by  the  iron  being  laid  in  damp 
places,  nor  yet  from  the  fuperior  richnefs  of  the  foreign  ores. 
In  Siberia  and  Sweden  the  iron  is  pufhed  off  to  market  at 
Hated  periods,  and  becomes  comparatively  old  kept,  merely 
from  the  great  diftance  it  has  to  travel  before  it  can  reach  a 


market.  Mr.  Collier  feems  inclined  to  impute  this  fupe- 
riority  to  a  greater  quantity  of  iron  contained  in  the  ore ; 
and  to  its  being  more  deftitute  of  mixtures  :  hence  he  ffates 
the  average  of  the  Swediffi  ores  to  be  70  pounds  pure  iron— 
crude  iron  he  muff  mean — in  the  hundred,  and  Englilli  ores 
go  to  40.  I  have  feen  many  of  the  northern  ores,  fome  of 
them  very  rich  in  iron,  equal  to  65  and  70  per  cent. ;  but 
many  more  of  them  not  yielding  beyond  40,  and  fome  of 
them  as  low  as  20.  Norwegian  ore  from  the  mine  of  Horke- 


*Pr.  Beddoes’s  paper  {hall  be  given  in  a  future  Number. 
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Dhal-Grube.  is  powerfully  obedient  to  the  magnet,  yet  yields- 
only  21  pounds  in  ioo  of  the  ore. 

Admitting,  however,  that  rich  ores  make  a  fuperior  qua¬ 
lity  of  iron,  why  then  are  not  fuch  qualities  produced  from 
the  ores  found  in  Cumberland  or  Lancafhire,  fince  the  hae¬ 
matites  and  kidney  of  the  former  are  as  rich  in  iron  as  the 

j 

ftneft  Swedifh  ores?  Mr.  Collier  fhould. have  diftinguifhed, 
too,  between  the  argillaceous  ores,  commonly  called  iron- 
ftones,  found  in  ftrata  more  or  lefs  inclined  to  the  horizon, 
fo  univerfally  diftufed  and  fmelted ;  and  thofe  of  Cumber¬ 
land  and  Lancafhire,  formed  into  knobs,  or  in  vertical  ftrata, 
which  are  only  partially  ufed.'  The  former  are  the  only  ores 
ufed  in  quantity  to  produce  grey  crude  iron,  and  contain  of 
iron  from  18  to  42  pounds  in  100:  the  latter  are  ufed  in 
great  part  for  fabricating  the  inferior  qualities  of  crude  iron, 
fuch  as  {hip  ballaft,  forge  pigs,  See.  See.  The  Cumberland 
ore  exhibits  a  variety  of  qualities  and  proportions  of  iron  :  . 

The  fine  Haematites  ore  yields  of  iron  68  to  yolbs.  per  100, 
Kidney  -  -  -  60  to  63. 

Common  *  53  to  60. 

Lancafhire  ore  will  be  found  to  yield,  upon  an  average, 
37  pounds  iron  in  100. 

I  fhould  be  apt  to  aferibe  the  general  fuperiority  of  foreign 

iron  over  Britifn,  folely  to  the  ufe  of  wood  charcoal  in  all 

'  v  \  / 

the  ftages  of  the  operation ;  and  the  fuperiority  of  the  indi¬ 
vidual  fabrics  over  each  other,  to  the  native  excellence  of 
the  iron  contained  in  the  ore.  It  is  well  known  that  the 

Swedifh  marks  of  bar  iron,  flk  and  O— - O,  are  manufac- 

tured  from  a  peculiar  ore,  found  in  the  mine  of  Danamora  ; 
and  that  no  other  Swedifh  ores  yield  fuch  a  quality  of  iron, 
even  when  manufactured  in  the  fame  manner. and  with  the 
fame  fuel.  It  is  the  fame  in  Siberia,  where  the  old  and  new' 
fable  fabrics  have  gained,  by  the  native  fuperiority  of  the 
iron  contained  in  the  ore,  an  excellence  little  inferior  to  the 
principal  Swredifh  marks.  From  numerous- experiments  I 
am  convinced,  that  the  iron  contained  in  our  iron-ftones,  or 

3  argil- 
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argillaceous  ores  of  iron,  is  in  many  of  a  fuperior  quality, 
and  capable  of  producing  bar  iron  equal  to  foreign,  if  treated 
in  the  fame  manner  :  this,  however,  is  out  of  the  queftion  in 
Britain,  and  can  never  be  a  fubj e£t  of  general  contempla¬ 
tion  ;  though  by  thofe  who  have  opportunity  the  experiment 
might  be  made. 

Moft  of  the  bog  ores  6f  Sweden  and  Ruffia  contain  left 
iron  than  fome  of  our  iron-ftones,  and  give  out  a  much  left 
portion  of  volatile  matter  in  torrefying  ;  fo  that  fuch  iron- 
ftones,  by  fevere  torrefaCtion,  might  be  reduced  to  contain  as 
much  iron  in  6c  or  63  parts  as  in  100  when  in  a  raw  ftate. 
Several  of  the  fine  iron-ftones  found  in  Lanarkshire  are 
compofed  as  follows : 

Iron  '  -  -  40 

Carbonic  acid,  fulphur,  & c.  38,  which  flies  off  in  torrefying. 

Clay,  lime  and  flex  -  22 

1 00  parts :  fo  that  in  1 00  pounds 
of  iron-flone  thus  roafted,  there  would  be  contained  of  iron 
64 \  pounds.  Ores  in  fuch  a  ftate,  and  containing  fuch  a 
quantity  of  iron,  would  moft  likely  fmelt  to  great  advantage 
in  contact  with  wood -charcoal.  In  diftinguifhing  the  qua¬ 
lities  of  crude  iron,  Mr.  Collier  has  copied  the  French 
writers,  without  adverting  to  the  difference  between  the 
•fracture  of  crude  iron  manufactured  with  pit-coal,  and  that 
produced  with  the  charcoal  of  wood ;  this  laft  is  that  de- 
fcribed  by  the  French  metallurgifts.  Crude  iron  manufac¬ 
tured  with  pit-coal  is  either  white,  mottled,  or  grey :  of  the 
latter  colour  there  are  many  fliades ;  the  darker  the  grey, 
and  the  larger  the  grain,  the  fofter  and  more  fuftble  is  the 
quality  of  the  iron.  Thefe.  properties  are  exprefsly  derived 
from,  and  dependent  upon,  the  proportion  of  fuel  ufed  in  re¬ 
duction;  the  greater  the  quantity  of  fuel,  the  larger  and 
more  brilliant  will  be  the  grains  of  the  fraCture  of  the  metal. 
The  carbon  contained  in  crude  iron — for  all  crude  iron  con¬ 
tains  carbon — will  be  in  exaCt  proportion  to  the  relative  quan- 
.  Yol.  II.  C  tity 
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tity  of  fuel  made  ufe  of.  Mr.  Collier  aliens.,  that  the  fecond 
Hate  of  the  metal  only  contains  it ;  and  although  he  admits 
of  a  third  Hate  of  crude  iron,  manufactured  with  a  Hill  larger 
proportion  of  fuel,  he  takes  no  notice  of  the  invariable  confe- 
quence,  viz.  an  extra  combination  of  carbon.  Query,  Can  it 
be  faid  with  propriety,  that  crude  iron  holds  carbon  in  folu- 
tion,  when  it  can  be  feparated  from  it  by  limple  mechanical 
divilion  ? 

It  is  to  be  wifhed  that  Mr.  Collier  had  furnilhed  an  ana- 
lyfis  of  thofe  ores,  found  in  the  neighbourhood  of  Sheffield, 
which  he  fays  contain  phofphat  of  iron,  and  from  which 
they  derive  their  cold  fhort  quality :  if  the  property  of  form¬ 
ing  cold  fhort  irons  is  a  proof  of  the  exigence  of  phofphat  of 
iron  in  the  ore,  then  I  know  of  no  ores  that  do  not  contain 
it ;  as  I  have  never  feen  crude  iron  that  could  not  be  con¬ 
verted  into  cold  fhort  iron,  at  pleafure,  by  the  management 
of  the  procefs  of  malleability.  I  would  not  wiffi  to  deny 
the  exiftence  of  llderite — I  cannot— for  it  is  already  an  efta- 
blifhed  truth  ;  but  I  cannot  fubfcribe  to  its  being  the  exift- 
ing,  alterative  principle  in  the  ore,  which  contaminates  the 
iron,  and  renders  it  brittle  when  cold;  unlefs  I  am  con¬ 
vinced,  by  its  having  been  precipitated  front  the  are ,  before  it 
came  in  contact  with  eombuftion.  The  great  Lavoilier  him- 
felf  appears  to  have  been  uncertain,  whether  the  fubilance 
called  fiderite  was  a  binary  combination  or  not :  hence  he 
daffies  it  among  the  phofphurets,  and  expreffies  his  doubts  of 
the  oxygenation  of  the  phofphorus.  Mr.  Chaptal,  however, 
in  experiments,  which  I  fuppofe  have  been  made  pofterior 
to  Mr.  Lavoilier’s  publication,  has  proved  it  to  be  a  real 
folution  of  iron  in  the  phofphoric  acid.  What  I  contend 
for  is  this,  that  the  fiderite  of  iron  may  be  an  unknown  com¬ 
bination,  formed  during  the  procefs  of  making  the  iron  mal¬ 
leable.  At  fome  future  period  I  {hall  enter  more  at  large 
into  what  I  conceive  to  be  the  exifting  caufes  of  cold  and 
feort  hot  irons,  and  adduce  experiments  for  their  fupport. 


The 


Obflervations  on  Blatind.  1 9 

st  •  •  *  • 

TKe  account  of  cafe-hardening  is  very  unfatisfa£tory ;  and 
although  the  analogy  betwixt  it  and  the  cementing  of  fteel 
be  great,  yet  it  would  puzzle  any  one  to  make  bar  fteel  from 
iron  by  following  the  pro'cefs  defcribed ;  and  ftill  more  to 
produce  bar  fteel  front  caft-iron,  by  cementing  it  in  the 
manner  mentioned  by  Mr.  Collier. 

I  hope  Mr.  Collier  will  not  feel  offended  by  the  freedom 
with  which  I  have  examined  his  obfervations;  Great  are  the 
improvements  wilhed  for,  and  expe&ed,  in  the  manufactur¬ 
ing  of  iron ;  and  it  is  only  by  numerous  experiments,  and 
liberal  difcuflions  on  the  fubjeCt,  that  thefe  great  defiderata 
are  to  be  obtained. 


III.  Obfervations  on  Platina ,  and  its  Utility  in  the  Arts,  toge¬ 
ther  with  flome  Remarks  on  the  Advantages  which  reflecting 
have  over  achromatic  Telefcopes.  By  ALEXIS  RoCHON , 
Director  ofl  the  Marine  Qbflervaiory  at  Brcfl .  From  the 
Journal  de  Phyfiqtie,  1798. 

LATINA  is  a  metal  exceedingly  tefraCtory,  unchange¬ 
able,  very  compact,  and  capable  of  receiving  a  fine  polilh. 
This  lingular  metal  has  never  yet  been  found  but  in  the  gold 
mines  of  Choco.  The  Spaniards  gave  it  the  name  of  juan 
blanca,  that  is  to  fay  white  gold,  and  platino  del  Pinto ,  which 
fignifies  little  filver  of  Pinto.  It  is  brought  to  us  from  Choco, 
under  the  form  of  triangular  grains  the  angles  of  which  are 
rounded.  Thefe  grains  are  irregular,  duClile,  and  fufceptible 
of  being  attracted  by  the  loadffone.  It  is  never  pure,  and 
always  contains  a  black  finning  land,  over  which  an  artifi¬ 
cial  magnet  has  great  power.  This  fand  is  interfperfed  with 
gold  grains  and  fragments  of  fmall  coloured  cryftals.  The 
fpeoific  gravity  of  platina  is  to  that  of  gold  as  22  to  19  j*. 
Like  that  precious  metal,  it  refills  the  adtion  of  fimple  acids, 

*  We  have  feen  fome  platina  where  the  difference  was  Hill  greater.  Edtt» 
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ind  its  colour  inclines  a  little  more  to  that  of  filver  than  to 
that  of  iron. 

During  the  time  I  refided  at  Corunna  in  1770,  the  in- 
tendant  general  of  Galicia,  Pietra  Buena,  who  came  origi¬ 
nally  from  Saint-Malo,  made  me  a  prefent  of  a  fmall  ingot 
of  platina,  which  was  combined  with  a  great  deal  of  zine 
and  red  copper.  This  ingot,  which  weighed  about  eight 
ounces,  was  in  Spain  coniidered  as  a  very  rare  and  curious 
fpecimen.  BufTon  afterwards  gave  me  two  difhes  of  a  mix¬ 
ture  altogether  fimilar,  which  had  been  manufactured  at 
Lima.  If  platina  be  thus  manufactured  in  Peru,  it  needs 
excite  no  wonder  that  travellers  have  not  thought  it  worth 
while  to  bring  to  Europe  works  made  by  a  mixture  which 
deprives  this  metal  of  the  advantages  it  has  in  its  natural 
Hate  over  all  other  metallic  fubftances. 

It  is  believed  that  platina  was  not  known  in  Europe  be¬ 
fore  the  appearance  of  Don  Antonio  de  Ulloa’s  Voyage, 
printed  in  1748  :  but  it  appears  that  it  was^known  to  Julius 
Scaliger ;  for  he  mentions  a  fimilar  metal  in  one  of  his  works 
printed  at  Franckfort  in  i(5oi.  “  Know  alfo,”  fays  he, 
“  that  in  Honduras,  a  diftriCt  between  Mexico  and  Darien, 
there  are  mines  which  contain  a  metal  never  yet  brought  to 
a  Hate  of  fufion  by  fire,  or  by  any  of  the  arts  employed  by 
the  Spaniards*.”  Scaliger  then  knew  that  there  had  been 
difcovered,  between  Mexico  and  the  iflhmus  of  Darien,  a 
metal  fo  refraCtory  that  the  Spaniards  had  never  been  able  to 
melt  it.  He  made  ufe  of  this  as  an  argument  againll  Jerome 
Cardan,  whom  he  attacked  on  account  of  the  definition  he 
had  given  of  metals.  This  paflage,  which  is  curious  and 
decifive,  was  pointed  out  to  me  by  Izquierdo,  direCtor  of  his 
Spanifli  majefty’s  cabinet,  who  is  not  only  an  able  naturalift, 
but  well  acquainted  with  the  arts,  to  which  he  is  a  friend 
and  a  patron. 

Frseterea  lento,  in  Funduribus,  qui  traftus  eft  inter  Mexicam  et  Darien, 

fodtnas  effe  aurichalci,  quod  nullo  igne>  nullis  Hifpanicis  artibusi  ha£hnus 

Jiquefcerc  jpotim.' 

..  — 4  In 


and  its  Utility  in  the  Arts .  <11 

In  the  Memoirs  of  the  Swedifh  Academy  for  1751,  there 
is  an  account  of  feveral  experiments  on  platina,  by  Theodore 
Scheffer;  but  the  moil  interefling  of  thefe  is  one  which 
proves  that  this  metal  may  be  reduced  to  complete  fufion 
when  united  with  a  very  fmall  quantity  of  arfenic.  William 
Lewis,  who  made  a  valuable  ferjes  of  experiments  on  the 
fame  fubjeCt,  would  not  repeat  the  experiment  of  Scheffer, 
becahfe  it  appeared  to  him  abfurd  to  reduce  a  refractory  men¬ 
tal  to  a  (late  of  fufion,  by  means  of  a  fub fiance  which  a 
moderate  heat  fublimes  and  volatilifes,  The  illuflrious 
Turgot,  whofe  talents  and  virtues,  fuperior  to  the  age  in 
which  he  lived,  will  be  handed  down  to  the  remotefl  pofte- 
rity,  fent  to  Peru  during  his  adm  ini  fixation  the  celebrated 
botanifl  Dombei,  This  voyage,  the  objeCl  of  which  comr 
prehended  great  and  enlarged  views,  was  of  equal  imports 
ance  to  the  arts  and  the  fciences ;  and  Dombei,  according 
to  the  inftruCtions  given  him,  was  to  fpare  no  pains  to  pro¬ 
cure  for  men  of  fcience  fuch  a  quantity  of  platina  as  might 
be  ufeful  to  them  in  their  refearches.  Turgot,  whofe  know¬ 
ledge  in  natural  philofophy  was  profound  and  extenfive,  had 
forefeen  that  a  metal  indeftruCtible  by  its  nature  would  be 
of  inefiimable  value  in  the  conftruCtion  of  telefcopes,  and 
of  thofe  inftruments  which  navigators  employ  at  fea  to  de¬ 
termine  the  longitude  by  the  di fiance  of  the  fun  and  liars 
from  the  moon,  Ail  opaque  bodies  are  not  equally  pros¬ 
per  for  reflecting  the  light  in  a  regular  manner,  and  indeed 
thofe  which  poffefs  this  ufeful  property  are  very  few  in  num¬ 
ber.  Tempered  fieel,  pyrites  known  under  the  name  of 
the  Inca’s  (lone,  and  glafs  covered  at  the  back  with  tin,  can¬ 
not  be  employed  in  forming  fpecula  for  telefeGpes,  though 
they  refle&  the  light  regularly.  The  violent  friction  neeef- 
fary  to  polifh  tempered  fieel ;  the  nature  and  imperfections 
of  pyrites;  the  difficulty  of  avoiding  double  refraction  in 
quickfilvered  glafs,  are  the,  caufes  which  prevent  thefe  fub* 
fiances  from  being  ufed.  Opticians,  therefore,  have  hi¬ 
therto  been  obliged  to  employ  for  this  purpofe  a  metal  com- 
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pofed  of  arfenic,  red  copper,  and  tin,  the  proportions  oi 
which  they  vary  to  a  certain  degree.  This  metal,  which  is 
attacked  by  all  acids,  foon  tamifli.es  when  expofed  to  the 
air.  To  preferve  the  polifli  neceflary  to  thefe  fpecnla,  re¬ 
quires  a  care  and  attention  which  few  people  can  bellow  j 
and  the  great  fuperiority  of  refleding  oyer  rcfra&ing  tele- 
fcopes  has  not  induced  aftronbmers  to  give  them  the  pre¬ 
ference,  as  itis  exceedingly  difficult  to  guard  them  from  ruft, 
specially  when  they  are  frequently  ufed  in  the  night-time. 

Herfchel,  however,  did  not  entertain  the  fame  apprehen- 
fions;  and  by  means  of  a  large  refleding  telefcope,  that 
celebrated  aftronomer  v/as  enabled  to  difcover  the  planet 
which  bears  his  name.  With  this  inftrument  alfo  he  made 
other  interefling  difcoveries.  Herfchel,  we  .are  affured,  em¬ 
ploys  magnifying  powers  which  aftonifh  all  aflronomers ; 
but  when  they  {hall  employ  the  like  means  to  examine  the 
flars,  their  aftomfhment  may  perhaps  be  leflened.  We  are 
indeed  taught  by  experience,  that  the  image  of  an  objed  is 
never  very  diftmd,  unlefs  it  occupy  on  the  retina  the  fpace 
of  half  a  minute;  and  we  may  aflfure  qurfelves  of  this,  by 
looking  at  Jupiter  through  a  good  refleding  or  refradmg  j 
telefcope,  which  magnifies  the  diameters  of  objeds  more 
than  a  hundred  times.  The  difk  of  Jupiter,  which  will  be 
'  well  defined  on  being  magnified  to  this  degree,  ceafes  to  be 
fo  when  the  magnifying  power  of  the  telefcope  is  reduced  to 
four  or  five  times.  This  fad  is  confirmed  by  a  feries  of  ex-  ! 
periments  made  at  Calais  by  my  colleague  Fourcroy.  It  is 
then  evident,  that  extraordinary  magnifying  powers  are  more 
favourable  than  hurtful  in  observations  made  on  objeds  the 
diameters  of  which  are  infinitely  fmall. 

If  the  difcoveries  of  Herfchel  were  not  fufficient  to  fhew 
the  great  fuperiority  of  refleding  over  refrading  telefcopes, 
jt  would  not  be  difficult  to  call  in  theory  to  the  aid  of  expe¬ 
rience  ;  and  it  might  be  proved,  that  the  aberration  of  re- 
frangibility,  which  cannot  take  place  in  refledors,  is  never ; 
•entirely  removed  in  the  beft  achromatic  telefcopes.  The 
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laws  of  reflexion  are  invariable,  but  thofe  of  refraction  and 
difperfion  are  fufceptible  of  variations.  The  fubftance  of 
glafs  is  never  perfectly  homogeneous.  Reflection,  optical 
illufions,  and  the  lofs  of  light,  are  unavoidable  in  achromatic 
telefcopes,  on  account  of  the  multiplicity  of  glaffes  em¬ 
ployed  in  their  conflruCtion ;  but  the  fpecula  of  telefcopes, 
whatever  be  the  nature  of  the  fubftance  of  which  they  are 
compofed,  are  not  liable  to  the  fame  faults. 

In  fpeaking  of  achromatic  telefcopes,  it  is  impoffible  not 
to  recollect,  that  the  immortal  Euler  was  led  to  the  difcovery 
of  them  by  a  reafoning  purely  metaphyfical.  By  reflecting 
on  the  ftruCture  of  the  eye,  this  great  geometrician  con¬ 
cluded,  that  the  Supreme  Being  had  compofed  that  organ 
of  different  humours,  only  for  the  purpofe  of  deftroying  the 
aberration  of  refrangibility.  If  the  metaphyfical  ideas  of 
Euler  on  the  ftruCture  of  the  eye  do  not  accord  with  the 
numerous  experiments  which  my  colleague  Tenon  enabled 
me  to  make  on  the  humours  which  compofe  that  organ ; 
the  inference  he  drew  from  them  was  not  lefs  happy,  firice 
it  fuggefted  to  him  the  plan  of  making  achromatic  tclefcopes 
by  employing  two  different  refracting  fubftances.  The 
Englifh  exclaimed  at  firft  againft  this  idea  of  Euler  ;  but 
John  Dollond,  who  at  firft  oppofed  that  eminent  mathema¬ 
tician’s  theory,  found  in  the  great  difperfion  of  flint  glafs 
the  means  of  realifing  it.  The  nature  of  the  refearches  of 
that  ingenious  optician,  and  the  advantages  he  derived  from 
them,  have  well  entitled  him  to  fliare  with  Euler  in  the 
glory  of  this  noble  and  important  difcovery. 

The  glafs  of  lead  is  not  the  only  kind  that  caufes  a  ftrong 
difperfion ;  for  feveral  other  kinds  of  metallic  glafs  poflefs 
the  fame  ufcful  property.  Some  philofophers  have  imagined 
that  there  is  a  conftant  relation  between  the  fpecific  gravity 
of  glafs  and  its  difperfion ;  but  it  is  to  be  remarked,  that 
the  difperfion  which  takes  place  in  ether  and  fpirit  of  wine 
is  ftronger  than  that  produced  in  water,  which  is  a  much  • 
heavier  liquor.  Though  opticians  hitherto  have  employed 
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only  flint  and  common  glafs  in  the  conftru&ion  of  achro-r 
matic  telefcopes,  it  is  certain  that  the  fame  obje&  might 
be  attained  with  other  tranfparent  fubftances,  both  folid  and 
fluid* ;  but,  as  the  queftion  propofed  by  the  Academy  has  in 
view  only  the  improvement  of  flint  glafs,  I  (hall  here  offer 
fome  obfervations,  which  may  be  of  ufe  to  thofe  who  with 
to  become  candidates  for  the  prize  f . 

Flint  glafs  is  brought  to  us  from  England  in  very  thin 
plates.  It  is  blown  into  globes,  which  are  cut  up  and 
ftretched  out  when  they  have  attained  to  the  proper  fize  and 
thicknefs.  Blown  glafs  will  confift  of  parallel  layers,  if  the 
workman  is  not  able  to  take  up  at  once  the  neceflary  quan¬ 
tity  of  matter  \  and  thefe  layers,  the  junction  of  which  is 

>•  * 

*  This  idea  has  beep  realifed  by  Dr.  Blair  of  Edinburgh.  FJint  glafs 

reflects  the  green  light  conflderably  lefs  than  crown  glafs,  in  proportion  to 
the  whole  reflation  of  red  and  violet  light  j  fo  that  when  the  divergency 
of  the  red  and  violet  light  caufed  by  the  refra&ion  of  the  two  mediums  is 
equal,  the  divergency  of  the  red  and  green  light  is  always  greater  in  the 
crown  than  in  the  flint  glafs,  and  the  divergency  of  the  violet  and  green 
light  is  always  lefs  in  the  crown  than  in  the  flint  glafs.  After  a  variety  of 
experiments.  Dr.  Blair  difeovered  that  the  muriatic  and  nitrjc  acids,  which 
are  difperflve  fluids  of  conflderable  ftrength,  inhead  of  reflating  the  green 
light  lefs  than  crown  glafs,  in  proportion  to  the  whole  refraftion  of  the  red 
and  violet  light,  refrafted  the  green  light  more  than  crown  glafs  in  pro¬ 
portion  to  the  whole  refra£flon  of  red  and  yiolet  light ;  he  therefore  mixed 
thefe  two  kinds  °f  difperflve  mediums,  and  thus  obtained  a  medium  which 
dhperfes  the  rays  much  more  than  crown  glafs,  and  yet  caufes  them  all  to 
diverge  accurately  in  the  fame  proportion  in  which  they  are  made  to  di¬ 
verge  by  the  refratlion  of  crown  glais;  which  entirely  removes  the  aberra¬ 
tion  from  the  unequal  refrangibility  of  light.  For  this  difeovery  Dr. 
Blair  has  obtained  a  patent.  Edit. 

I  This  memoir,  the  author  tells  us  jn  a  note,  was  read  on  his  public  ad- 
million  into  the  Academy  of  Sciences  at  Paris,  in  the  year  17S6.  It  was 
printed  jn  the  fecond  part  of  his  Voyage  to  Madagascar ;  but  that  part, 
qwing  tp  an  appident  which  could  neithep  fje  forefeen  npr  preyented,  was 
never  given  tp  the  public.  It  contained  nautical  details,  obfervations  on 
the  charts  of  Jjndia,  and  a  dilfertation  on  the  inftruments  which  may 
be  ufeful  or  neceflary  for  the  navigator. 
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rarely  p.erfe&,  will  form  laminae,  that  may  be  eafily  obferved 
on  looking  at  the  edge  of  the  glafs.  Undulating  threads  are 
almoft  always  found  alfo  at  the  joinings  of  the  layers.  Op¬ 
ticians  diftinguifh  two  kinds  of  thefe  threads,  the  firft  of 
which  they  call  ropes,  becaufe  they  are  full  and  of  different 
denfities  :  they  are  always  prejudicial  to  the  goodnefs  of  op¬ 
tical  inftruments.  The  fecond  are  lefs  troublefome,  but 
more  common.  They  are  capillary  tubes,  which  produce 
two  pencils  of  light  in  a  dire&ion  perpendicular  to  their 
axes. 

I  have  already  given,  in  a  work  entitled  Memoires  fur  la 
Mecanique  et  la  Phyjique ,  a  method  of  obtaining  large  ob¬ 
ject  glalfes  from  thin  plates  of  flint  glafs,  and  of  freeing 
them  from  threads  when  their  difpofition  in  the  fubftance 
of  the  glafs  does  not  render  it  impoffible.  This  procefs, 
which  I  have  ftill  Brought  to  greater  perfection,  confifts  in 
expofing  the  glafs  to  a  fire  fufficiently  ftrong  to  melt  it. 
When  the  glafs  is  foft,  it  muft  be  rolled  up  with  a  pair  of 
iron  pincers,  and  farmed  into  a  cylinder  three  inches  in 
thicknefs.  Thofe^ulds  which  would  infallibly  refult  from 
too  rapid  bending  ought  to  be  carefully  avoided.  The  edges 
of  the  glafs  muft  be  kept  in  by  a  ring  of  clay.  The  cylinder 
muft  then  be  left  in  the  furnace  a  fufficient  length  of  time  to 
be  annealed  ;  and  when  this  operation  is  terminated,  it  muft 
be  polifbed,  in  order  to  difcover  its  faults.  It  is  then  to  be 
fawn  through  at  the  places  moft  filled  with  threads,  and  to 
be  put  into  the  furnace  a  fecond  time  to  give  it  the  proper 
form. 

The  detail  into  which  I  have  entered  on  the  nature  of 
glafs  proper  for  optical  purpofes,  ought  not  to  make  us  lofe 
fight  of  the  great  advantages  which  reffeClors  have  over 
achromatic  telefcopes.  Since  the  difeoveries  of  Herfchel, 
the  utility  of  the  former  cannot  be  doubted  ;  but  it  is  of 
great  importance  to  employ,  in  the  conftruclion  of  thefe  in¬ 
ftruments,  a  metal  the  polifh  of  which  may  be  bright  and 
unchangeable,  Twenty  pounds  of  this  precious  metal,  which 
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were  prefented  to  me  by  the  minister  of  the  marine,  on 
hearing  an  account  given  of  the  utility  of  my  researches, 
have  greatly  contributed  to  their  fuccefs.  Opticians  who 
Study  the  nature  of  thofe  fubftanees  ufed  in  the  composition 
of  Specula,  know  that  no  metal  or  femi-metal  can  fupply 
the  place  of  tin.  It  is  tin  which  renders  red  copper  brittle, 
elajlky  and  fufceptible  of  a  fine  polish.  This  metal  produces 
alfo  the  fame  eftedts  on  all  other  metallic  fubftanees.  Pla- 
tina  is  fubjedted  to  the  fame  law.  But  I  flaall  not  here  relate 
the  numerous  trials  I  was  obliged  to  make  before  I  could 
obtain  a  fatisfadtory  refult.  I  fhali  confine  my  Self  to  an  ac¬ 
count  of  that  procefs,  which  was  attended  with  the  greateli 
fuccefs. 

The  platina  in  grains  muft  be  purified  in  a  Strong  fire  by 
means  of  nitre  and  the  fait  of  glafs*.  To  the  platina,  when 
purified,  add  the  eighth  part  of  that  metal  employed  in  the 
compofition  of  common  Specula  :  for  tin  without  red  copper 
would  not  produce  a  good  effect.  This  mixture  is  then  to  be 
expofed  to  the  mo  ft  violent  heat,  which  muft  be  ftill  excited 
by  the  oxygen  gas  that  difengages  itl'clf  from  nitre  when 
thrown  into  the  fire.  One  melting  would  be  infuflicient ; 
five  or  fix  are  requisite  to  bring  the  mixture  to  perfection. 
It  is  neceftary  that  the  metal  Should  be  in  a  Slate  of  complete 
fufton  at  the  moment  when  it  is  poured  into  the  mould.  By 
this  procefs  I  have  been  enabled  to  conftrudt  a  telefcope  with 
platina,  which  magnifies  the  diameters  of  objects  five  hun¬ 
dred  times,  with  a  degree  of  clearnefs  and  diftindtnefs  requi¬ 
fite  for  the  niceft  ohfervations.  The  large  Speculum  of  pla¬ 
tina  weighs  fourteen  pounds  :  it  is  eight  inches  in  diameter, 
and  its  focus  is  fix  feet.  This  fpeculum,  which  is  unchange¬ 
able,  was  caft  and  polished  by  Carrochcz. 

The  utility  of  platina  in  the  arts  is  not  confined  to  the 
construction  of  telefcopes  and  nautical  instruments.  Robin, 
a  celebrated  watch-maker,  wiihed  to  employ  it  in  making 

*  The  flux  ufed  in  the  English  glafs-houScs,  and  called  by  the  work¬ 
men  fmdfer.  Edit. 
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for  me  efcapements  and  compenfation  balances.  He  Is  of 
.opinion,  that  this  metal  is  extremely  proper  for  the  holes  in 
which  the  pivots  move,  becaufe  it  preferves  oil  without  the 
lead  alteration.  Platina  has  no  occafion,  like  gold,  to  be  com¬ 
bined  with  any  other  metah  to  render  it  fit  for  being  ufed  in 
the  arts.  This  new  metal  afforded  me  excentrie  watch  dial- 
plates  fuperior  to  thofe  brought  from  England.  Cotteau^ 
an  ingenious  enameller,  who  himfelf  made  various  expe¬ 
riments  with  platina,  told  me,  that  for  his  art  he  preferred 
it  to  all  other  metals.  Platina  is  alfo  a  metal  of  ineftimable 
value  for  conftru&ing  different  inftruments  of  chemiftry.  I 
have  formed  it  into  crucibles*. 

The  experiments  which  I  lately  made  at  Saint  Gobin  with 
Deflandes,  director  ~of  the  plate-glafs  manufactory,  do  not 
permit  me  to  doubt  of  the  utility  of  crucibles  made  of  plav 
tina  in  bringing  flint-glafs  to  perfection ;  and  Dellandes,  who 
has  been  able  to  give  to  the  glafs  of  Saint  Gobin  a  fupe- 
riority  which  foreigners  cannot  difpute,  is  of  my  opinion  in 
regard  to  crucibles  of  this  metal.  Crucibles  indeed  of  earth, 
whatever  be  its  nature,  become  in  part  vitrified.  The  glafs 
which  thence  refults  is  imperfeCt ;  and  it  may  be  feen  by  the 
naked  eye,  that  the  vitreous  fubftance  contained  in  the  cru¬ 
cible  does  not  form  one  homogeneous  mafs.  It  may  be 
readily  perceived,  that  crucibles  of  platina  cannot  be  attended 
with  the  fame  inconvenience. 

[To  be  concluded  in  the  next  Number.] 

*  Since  this  memoir  was  read,  I  caufed  to  be  caft  a  crucible  of  platina 
capable  of  containing  thirty  pounds  of  flint-glafs;  and  to  give  k  more 
ftrength,  it  is  covered  on  the  outflde  with  a  cafe  of  caft  iron  an  inch  in 
thick  nets.  In  the  latter  operation  I  was  alfifted  by  my  colleague  Perrier* 
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IV.  Clt.  Ch  APPAL*  s  Procefs  for  whitening  Prints ,  printed 
Boohs ,  and  other  Articles  of  Paper . 

Simple  immerfion  in  oxygenated  muriatic  add,  letting 
the  article  remain  in  it  a  longer  or  fhorter  fpace  of  time,  ac¬ 
cording  to  the  ftrength  of  the  liquid,  will  be  fufficient  to 
whiten  an  engraving.  If  it  be  required  to  whiten  the  paper 
of  a  bound  book,  as  it  is  neceftary  that  all  the  leaves  fhould 
be  moiftened  by  the  acid,  care  mull  be  taken  to  open  the 
book  well,  and  to  make  the  boards  reft  on  the  edge  of  the 
veflel,  in  fuch  a  manner  that  the  paper  alone  be  dipped  in 
the  liquid :  the  leaves  muft  be  feparated  from  each  other,  in 
order  that  they  be  equally  moiftened  on  both  fides. 

The  liquor  affumes  a  yellow  tint,  and  the  paper  becomes 
white  in  the  fame  proportion.  At  the  end  of  two  or  three 
hours  the  book  may  be  taken  from  the  acid  liquor  and 
plunged  into  pure  water,  with  the  fame  care  and  precaution 
as  recommended  in  regard  to  the  acid  liquor,  that  the  water 
may  exa&ly  touch  the  twro  furfaces  of  each  leaf.  The  water 
muft  be  renewed  every  hour  to  extradf  the  acid  remaining  in 
the  paper,  and  to  diffipate  the  difagreeable  fmell. 

By  following  this  procefs,  there  is  fome  danger  that  the 
pages  will  not  be  all  equally  whitened,  either  becaufe  the 
leaves  have  not  been  fufficiently  feparated,  or  becaufe  the 
liquid  has  had  more  adtion  on  the  front  margins  than  on 
thofc  near  the  binding.  On  this  account  the  practice  fol¬ 
lowed  by  book-binders,  when  they  with  to  whiten  printed 
paper,  is  to  be  preferred.  They  deftroy  the  binding  entirely, 
that  they  may  give  to  each  leaf  an  e  pal  and  perfedl  immer- 
fton  ”,  and  this  is  the  fecond  procels  recommended  by  M, 
Chaptal, 

“  They  begin,”  fays  he,  u  by  unfewdng  the  book  and  fe- 
parating  it  into  leaves,  which  they  place  in  cafes  formed  in 
a  leaden  tub,  with  very  thin  flips  of  wood  or  glafs,  fo  that 
the  leaves  when  laid  fiat  are  feparated  from  each  other  by  in¬ 
tervals 
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tervals  fcarcely  fenfible.  The  acid  is  then  poured  in,  making 
it  fall  on  the  Tides  of  the  tub,  in  order  that  the  leaves  may 
not  be  deranged  by  its  motion.  When  the  workman  judges, 
by  the  whitenefs  of  the  paper,  that  it  has  been  fufficiently 
a&ed  upon  by  the  acid,  it  is  drawn  off  by  a  cock  at  the  bot¬ 
tom  of  the  tub,  and  its  place  is  fupplied  by  clear,  frefli 
water,  which  weakens  and  carries  off  the  remains  of  the 
acid,  as  well  as  its  firong  fmcll.  The  leaves  are  then  to  be 
dried,  and,  after  being  preffed,  may  be  again  bound  up. 

c<r  The  leaves  may  be  placed  alfo  vertically  in  the  tub ;  and 
this  pofition  feems  to  poffefs  fome  advantage,  as  they  will 
then  be  lefs  liable  to  be  torn.  With  this  view  I  conflrudted 
a  wooden  frame,  which  l  adj ufted  to  the  proper  height,  ac¬ 
cording  to  the  fize  of  the  leaves  which  I  wifhed  to  whiten* 
This  frame  fupported  very  thin  flips  of  wood,  leaving  only 
the  Ipace  of  half  a  line  between  them.  I  placed  two  leaves 
in  each  of  thefe  intervals,  and  kept  them  fixed  in  their  place 
by  two  fmair wooden  wedges,  w  hich  I  pufhed  in  between 
the  flips.  When  the  paper  was  whitened  I  lifted  up  the 
frame  with  the  leaves,  and  plunged  them  into  cold  water  to 
remove  the  remains  of  the  acid,  as  well  as  the  fmell.  This 
procefs  I  prefer  to  the  other. 

“  By  this  operation  books  are  not  only  cleaned,  but  the 
paper  acquires  a  degree  of  whitenefs  fuperior  to  what  it  oof- 
feffedwhen  firft  made.  The  ufe  of  this  acid  is  attended  alfo  wdth 
the  valuable  advantage  of  deftroying  ink  fpots.  This  liquor 
has  no  a&ionupoii  fpots  of  oil,  or  animal  greafe ;  but  it  has 
been  long  known  that  a  weak  folution  of  potafh  will  effectu¬ 
ally  remove  ftains  of  that  kind. 

(C  When  I  bad  to  repair  prints  fo  torn  that  they  exhibited 
only  feraps  pafted  upon  other  paper,  I  was  afraid  of  lofing 
thefe  fragments  in  the  liquid,  becaufe  the  pafle  became  dif- 
folved.  In  fuch  cafes  I  enclofed  the  prints  in  a  cylindric 
glafs  veffel,  which  I  inverted  on  the  water  in  which  I  had 
•put  the  mixture  proper  for  extricating  the  oxygenated  muri¬ 
atic  ' 
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atic  acid  gas.  This  vapour,  by  filling  the  whole  infide 
of  the  jar,  aCted  upon  the  print;  extracted  the  greafe  as 
well  as  ink  fpots ;  and  the  fragments  remained  palled  to  the 
paper.” 

Method  of  preparing  the  Oxygenated  Muriatic  Acid. 

I 

To  oxygenate  the  muriatic  acid,  nothing  is  necefiary  but 
to  dilute  it,  and  mix  it  in  a  very  ftrong  glafs  veflel  with 
manganefe,  in  fuch  a  manner  that  the  mixture  may  not  oc¬ 
cupy  the  whole  content  of  the  glafs.  Air  bubbles  are  formed 
on  the  furface  of  the  liquor ;  the  empty  fpace  becomes  filled 
with  a  greenifh  vapour ;  and,  at  the  end  of  fome  hours,  the 
acid  may  be  farther  diluted  with  water  and  then  ufed.  It  has 
an  acid  tafte,  becaufe  the  whole  is  not  faturated  with  oxygen ; 
but  it  poffefles  all  the  virtues  of  the  oxygenated  muriatic 
acid.  This  procefs  may  be  followed  when  there  is  not  time 
to  fet  up  an  apparatus  for  diflilling,  in  order  to  procure  the 
oxygenated  acid. 


V.  i Procefs  for  removing  Spots  of  Greafe  from  Booh  and 
Prints.  By  M.  Des CHAMPS ,  Jun<  Member  of  the 
Philofophical  Society  at  Lyons ,  Prom  Bibliotheque 

Economique,  Vol .  I. 

A  TASTE  for  elegant  editions,  books  in  good  preferva- 
tion,  and  proof  impreffions  of  prints,  can  be  confidered  as  a 
mania  only  by  thofe  who  are  unacquainted  with  literature. 
In  a  well  printed,  carefully  preferred,  and  neat  book,  the 
lenfe  feems  to  pafs  through  the  organs  of  fight,  in  order  to 
meet  the  underftanding ;  while,  in  a  bad,  confuted  edition* 
or  a  dirty,  flamed  and  difgufting  copy,  the  confofion  of  the 
characters  deranges,  as  it  were,  the  connection  of  the 
author’s  thoughts;  their  obfcurity  di veils  ideas  of  their 
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brilliancy ;  and  the  dirtinefs  of  the  paper,  which  offends  the 
eye,  makes  the  fubjedl  lofe  much  of  its  charms  and  attrac¬ 
tion.  It  is  a  great  misfortune,  therefore,  to  thofe  who  pur- 
chafe  books  for  the  fake  of  reading  them,  when  the  objects 
of  their  enjoyment  are  injured  by  the  too  clofe  application 
qf  a  candle  or  lamp.  For  this  reafon  M.  Defchamps,  at  the 
requefl  of  a  man  of  letters,  to  whom  an  accident  of  this 
kind  had  happened,  devifed  the  following  procefs,  which  was 
attended  with  complete  fuccefs  : 

After  having  gently  wrarmed  the  paper  flained  with  greafe, 
wax,  oil,  or  any  fat  body  whatever,  take  out  as  much  as 
poflible  of  it,  by  means  of  blotting-paper.  Then  dip  a 
ftnall  brufh  in  the  effential  oil  of  well  redlified  fpirit  of  tur¬ 
pentine,  heated  almoft  to  ebullition  (for  when  cold  it  adis 
only  very  weakly),  and  draw  it  gently  over  both  fldes  of  the 
paper,  which  muff  be  carefully  kept  warm.  This  operation 
mull  be  repeated  as  many  times  as  the  quantity  of  the  fat 
body  imbibed  by  the  paper,  or  the  thicknefs  of  the  paper, 
may  render  neceffary.  When,  the  greafy  fub fiance  is  en¬ 
tirely  removed,. recourfe  may  be  had  to  the  following  method 
to  reflore  the  paper  to  its  former  whitenefs,  which  is  not 
completely  reftored  by  the  firft  procefs.  Dip  another  brufh 
in  highly  redlified  fpirit  of  wine,  and  draw  it,  in  like  man¬ 
ner,  over  the  place  which  was  ftained,  and  particularly 
round  the  edges,  to  remove  the  border,  that  would  {fill  pre- 
fent  a  flain.  By  employing  thefe  means,  with  proper 
caution,  the  fpot  will  totally  difappear ;  the  paper  will  re¬ 
fume  its  original  whitenefs ;  and  if  the  procefs  has  been 
employed  on  a  part  written  on  with  common  ink,  or  printed 
with  printers  ink,  it  will  experience  no  alteration. 


VI.  Ohfr- 
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VI.  Observations  on  the  Mole ,  and  the  Means  of  extirpating 

that  dejlruBive  Animal.  From  Economifche  Iiefte, 

Vol.  VII.  Part  5.  and  Vol.  IX.  Part  4. 

The  great  damage  which  moles  occafion  in  cultivated 
land,  and  particularly  in  gardens,  is  well  known ;  and  the 
beft  means  of  remedying  this  evil  is  by  defixoying  allthofe 
that  make  their  appearance,  as  far  as  poffible.  The  iecrets 
which  quacks  fell  for  extirpating  thefe  definitive  animals 
are  of  very  little  avail ;  and  even  poifon  produces  no  effect,  as 
the  mole  does  not  drink,  and  lives  only  on  roots  and  worms* 
In  regard  to  gins  and  traps,  the  moles  muff  be  enticed  to 
them  by  feme  kind  of  bait,  which  does  not  always  produce 
the  intended  effect.  Buffon  advifes  a  trench  to  be  dug 
around  the  hills  under  which  they  conceal  themfelves,  and 
thus  to  cut  them  off  from  all  communication  with  the 
neighbouring  ground.  This  method  requires  three  or  four 
people  to  dig  trenches ;  and  though  it  may  prove  effectual,  it 
is  attended  with  too  much  trouble.  The  other  methods 
propofed  by  different  naturalifts  are  neither  eaiier  nor  more 
certain  *. 

It  is  well  known  that  this  animal  lives  under  the  earth ; 
and  if  at  any  time  it  comes  forth  from  its  holes,  it  is  only 
when  compelled  to  do  fo,  in  confequence  of  large  quantities 
of  water  accumulated  after  the  heavy  rains  which  fall  in 
fummer,  or  when  the  earth  is  fo  much  parched  and  dried 
by  theA continued  drought,  that  it  can  no  longer  continue  its 
labour.;  but  it  again  creeps  back  into  the  earth  when  it 
finds  a  fpot  convenient  for  its  purpofe. 

This  animal,  as  already  remarked,  feeds  upon  roots  and 
worms,  and  for  this  reafon  is  generally  found  in  rich  fertile 
foil ;  but  never  in  that  which  is  marfhy  or  ftony.  In  the 

*  Va'mont  de  Bomare  recommends  fuffocating  them  in  their  holes  by 
tneat.s  of  fulphur.  Edit. 
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winter  time  it  retires  to  elevated  places,  becaufe  it  is  there 
beft  fecured  from  inundations.  In  fummer,  however,  it 
defcends  to  the  low  hillocks  and  flat  land,  and  above  alL 
makes  choice  of  meadows  for  the  place  of  its  refidence; 
becaufe  it  finds  the  earth  there  frether  and  fofter  for  it  to  dig 
through.  If  the  weather  continues  long  dry,  it  repairs  to 
the  borders  of  ditches,  the  banks  of  rivers  and  ftreams,  and 
to  places  contiguous  to  hedges. 

The  mole  breeds  generally  at  the  beginning  of  winter, 
and  the  months  when  they  are  found  big  with  young  are 
January  and  February.  In  the  month  of  April  a  great 
many  of  their  young  may  be  feen.  Among  122  caught  in 
the  month  of  May  by  my  method,  there  were  only  four  big 
with  young.  This  animal  cannot  live  without  digging ;  it 
is  obliged  to  find  its  nourifhment  in  the  bowels  of  the  earth; 
and  on  that  account  is  under  th^-neceffity  of  making  thofe 
long  fubterranean  paflages  which  are  found  between  one 
mole-hill  and  another.  In  general  it  begins  to  dig  five  or 
fix  inches  under  the  furface;  it  ferapes  the  earth  before  it 
on  one  fide  till  the  quantity  becomes  too  great  for  it  to  labour 
with  eafe;  it  then  works  towards  the  furface;  and  by  pufh- 
ing  with  its  head,  and  the  afiiftance  of  its  nervous  paws, 
gradually  raifes  up  the  earth  which  incommodes  it,  and 
which  produces  thofe  fmall  hills  fo  common  in  fields. 
After  getting  rid  of  the  earth  in  this  manner,  it  proceeds 
forwards,  and  continues  its  labour  as  before.  The  farther 
it  goes  the  more  hills  are  produced.  At  each  period  of  its 
labour  it  throws  up  four  or  five. 

In  places  overgrown  with  grafs  and  {hrubs,  the  mole  is 
often  contented  with  only  forcing  a  paflage  through  between 
the  roots ;  and  when  the  earth  in  gardens  has  been  newly 
watered,  it  keeps  itfelf  at  the  depth  of  fcarcely  half  an  inch 
under  the  furface.  This  animal  {hews  an  equal  averfion  to 
great  cold  and  violent  heat ;  and  in  order  to  avoid  both,  it 
forces  its  way,  when  either  prevail,  to  the  greateft  depth  in 
the  earth. 
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It  continues  its  labour  at  ali  times,  becaufe  it  is  neceftary 
for  it  to  procure  nourifhment.  It  is  abfolutely  falfe  that  it 
fleeps  throughout  the  winter,  as  fame  naturalifts  have  af- 
ferted ;  for  it  throws  up  the  earth  in  the  coldeft  feafon,  as 
well  as  during  the  fummer.  It  is  moft  buftly  employed 
towards  the  end  of  winter,  and  at  that  period  forms  the 
greateft  number  of  hills.  To  this  it  is  impelled  by  more 
than  one  reafon.  In  the  ftrft  place,,  it  mud  provide  nourifh¬ 
ment  for  its  young ;  fecondly,  it  finds  it  eafiefl  at  that  time 
to  dig  its  way  through  the  earth;  and  laftly,  as  the  air 
begins  to  be  milder,  the  animal  then  recovers  that  ftrength 
which  it  had  loft  during  the  intenfe  cold.  At  this  feafon, 
therefore,  it  is  moft  proper’ to  purfue  means  for  extirpating 
this  animal,  as  it  can  be  deftroyed  with  greater  eafe  while 
employed  at  its  labour. 

The  male  is  much  ftronger  than  the  female,  and  the  hills 
thrown  up  by  the  former  are  much  larger  as  well  as  more 
numerous.  The  periods  when  the  mole  is  moft  buftly  em¬ 
ployed  in  digging  are  in  the  morning,  at  fun-rife,  at  noon, 
and  at  fun-fet.  In  dry  weather  moles  are.  obferved  to  throw 
up  the  earth  for  the  moft  part  only  at  fun-rife,  and  in  winter 
when  the  earth  has  been  fomewhat  heated  by  the  fun’s  rays. 

A  perfon  may  eafily  difcover  how  many  moles  are  con¬ 
tained  in  a  certain  fpace  of  ground,  by  counting  the  frefh. 
raifed  mole-hills  which  have  no  communication  with  each- 
other.  I  muft  remark  alfo,  that  this  animal  has  very  bad 
fight,  being  almoft  totally  blind ;  but  its  hearing,  on  the 
other  hand,  is  fo  much  the  more  acute. 

I  {hall  now  proceed  to  the  method  of  deftroying  them. 
Immediately  at  day-break  it  will  be  neceftary  to  make  a  tour 
round  the  garden  or  meadow,  from  which  it  is  wifhed  to 
extirpate  the  moles ;  for  at  that  time  they  will  be  all  found 
at  work,  as  may  be  feen  by  the  hills  newly  thrown  up.  If 
the  perfon  is  then  clofe  to  the  hill,  he  muft  proceed  as  the 
gardeners  do,  and  turn  up  with  a  ftroke  of  the  fpade  the  hill 
together  with  the  digger..  The  paftage  is  then  cut  through 
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before  the  animal  is  aware  of  the  attack,  and  therefore  it  has 
not  power  to  efcape.  If  the  mole-hill  be  frefh,  even  though 
the  animal  may  not  be  throwing  up  earth,  the  perfon  ought 
not  to  lofe  his  time  in  waiting,  but  fhould  immediately  pro¬ 
ceed  to  the  operation  above  mentioned. 

If  you  find  a  frefh  hill  Handing  by  itfelf,  wdiich  feems  to 
fiiew  by  its  fituation  that  it  has  no  communication  with  any 
other,  which  is  always  the  cafe  when  the  mole  has  worked 
from  the  furface  downwards  in  endeavouring  to  procure  a 
more  convenient  habitation,  after  the  hill  has  been  turned 
up  with  the  fpade,  a  bucket  of  water  fhould  be  poured  over 
the  mouth  of  the  paffage.  By  thefe  means  the  animal, 
which  is  at  no  great  diftance,  will  be  obliged  to  come  forth, 
and  may  be  eafily  caught  with  the  hand. 

You  may  difcover  alfo  whether  a  hill  has  any  communi¬ 
cation  with  another,  if  you  apply  your  ear  to  it,  and  then 
cough  or  make  a  loud  noife.  If  it  has  no  communication 
with  the  neighbouring  hills,  you  will  hear  the  terrified 
animal  make  a  noife  by  its  motion.  It  will  then  be  im- 
poffible  for  it  to  efcape ;  and  you  may  either  pour  water 
into  the  hole,  or  turn  up  the  hill  with  a  fpade  until  the 
mole  is  found ;  for  in  general  it  never  goes  deeper  into  the 
earth  than  from  fifteen  to  eighteen  inches. 

When  any  of  the  beds  in  a  garden  have  been  newly 
watered,  the^  mole,  attra&ed  by  the  coolnefs  and  moifture, 
readily  repairs  thither,  and  takes  up  its  refidence  in  them, 
making  a  paffage  at  the  depth  of  fcarcely  an  inch  below  the 
furface.  In  that  cafe  it  may  eafily  be  caught.  When  you 
fee  it  at  work,  you  need  only  tread  behind  the  animal  with 
your  feet  on  the  paffage  to  prevent  its  retreat,  and  then  turn 
up  the  hill  with  a  fpade  ;  by  which  means  you  will  be  fure  to 
catch  it. 

When  you  dig  after  it  with  a  fpade,  the  animal  forces  its 
way  dowmvards  into  the  earth  in  a  perpendicular  direction, 
in  order  that  it  may  better  efcape  the  threatened  danger. 
In  that  cafe  it  will  not  be  neceffary  to  dig  long,  but  to  pour 
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water  over  the  place,  which  will  foon  make  the  animal 
return  upwards. 

People  in  general  are  not  aware  of  the  great  mifchief 
occafioned  in  fields  and  gardens  by  thefe  animals.  We  are 
however  informed  by  Buffon,  that  in  the  year  1740  he 
planted  fifteen  or  fixteen  acres  of  land  with  acorns,  and  that 
the  greater  part  of  them  were  in  a  little  time  carried  away  by 
the  moles  to  their  fubterranean  retreats.  In  many  of  thefe 
there  were  found  half  a  bufhel,  and  in  others  a  bufhel. 
Buffon,  after  this  circumftance,  caufed  a- great  number  of 
iron  traps  to  be  conflrucled,  by  which  in  lefs  than  three 
weeks  he  caught  1300.  To  this  inftance  of  the  devaluation 
occafioned  by  thefe  animals,  we  may  add  the  following :  In 
the  year  1742  they  were  fo  numerous  in  fome  parts  of 
Holland,  that  one  farmer  alone  caught  between  five  and  fix 
thoufand  of  them.  The  deftrudtion  occafioned  by  thefe 
animals  is  however  no  new  phenomenon.  We  are  informed 
by  hiftory,  that  the  inhabitants  of  the  ill  and  of  Tenedos, 
the  Trojans,  and  the  vEolians,  were  infefled  by  them  in  the 
earlieft  ages.  For  this  reafon  a  temple  was  ere&ed  to 
Apollo  Smynthius,  the  deflroyer  of  moles. 


VII.  A  curious  Fa£t  in  the  Natural  Hi/lory  of  the  common 
Mole,  Talpa  Europaea  Linn .  By  Arthur  Bruce,  Efq . 
Secretary  to  the  Natural  Hi/lory  Society  of  Edinburgh . 
From  Tranfa&ions  of  the  Linnean  Society,  Vol.  III.  1797. 

That  the  mole  does,  in  common  with  other  quadrupeds 
and  man,  poffefs  that  fpirit  of  curiofity  which  prompts  to 
emigration  and  even  to  tranfmarine  expeditions,  I  found  out 
laft  funnner  from  the  beft  authenticated  fa&s. 

In  vifiting  the  loch  of  Clunie,  which  I  often  did,  I  ob- 
fcrved  in  it  a  fmall  ifland  at  the  diftance  of  180  yards  from 
the  nearefl  land,  meafured  to  be  fo  upon  the  ice.  Upon  the 
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ifland,  lord  Airly,  the  proprietor,  has  a  caflle  and  fmall 
fhrubbery.  I  obferved  frequently  the  appearance  of  frefh 
mole-cafls,  or  hills.  I  for  fome  time  took  it  to  be  the  water 
moufe,  and  one  day  afked  the  gardener  if  it  was  fo  ?  No,  he 
faid,  it  was  the  mole ;  and  that  he  had  caught  one  or  two 
lately.  But  that  five  or  fix  years  ago  he  had  caught  two  in 
traps ;  and  for  two  years  after  this  he  had  obferved 
none.  But  about  four  years  ago,  coming  afhore  in  a  fum- 
mer’s  evening  in  the  dufk,  the  4th  or  5th  of  June,  10  o’clock 
P.  M.  he  and  another  refpe&able  perfon,  lord  Airly’s 
butler,  faw  at  a  fmall  diflance  upon  the  fmooth  water  fome 
animal  paddling  to,  and  not  far  diflant  from,  the  ifland. 
They  foon,  too  foon  !  clofed  with  this  feeble  paffenger,  and 
found  it  to  be  our  common  mole,  led  by  a  mofl  aflonifhing 
inflin£l  from  the  nearefl  point  of  land  (the  caflle- hill)  to 
take  poffeffion  of  this  defert  ifland.  It  was  at  this  time, 
for  the  fpace  of  about  two  years,  quite  free  from  any  fub- 
terraneous  inhabitant;  but  the  mole  has  for  more  than  a 
year  pafl  made  its  appearance  again,  and  its  operations  I 
was  witnefs  to. 

In  the  hiflory  of  this  animal  I  do  not,  at  prefent,  recollect 
any  fa<5t  fo  flriking ;  efpecially  when  we  confider  the  great 
depth  of  the  water,  both  in  fummer  and  winter — from  fix 
to  ten,  fifteen,  and  fome  places  as  deep  as  thirty  or  forty 
feet,  all  round  the  ifland. 

Edinburgh, 

April  26 ,  1793. 
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VIII.  Experiments  and  Obfervations  tending  to  Jhow  the 
Compojition  and  Properties  of  Urinary  Concretions .  By 
George  Pearson,  M.  D.  F .  R.  S.  Read  before  the 
Royal  Society,  December  14,  1797*  From  the  Philofophical 
Tranfadtions, 

I.  Hiftorical  Obfervations, 

HP 

I  HE  notion  generally  entertained,  of  the  nature  of  urinary 
concretions,  confided  with  the  names  given  them  *,  till  the 
lad  twenty  years;  although  the  experiments  of  Slare,  Frederic 
Hoffman,  and  Hales,  long  before  diowed'that  thefe  fub- 
dances  commonly  condd  of  animal  matter.  Galen  indeed 
imagined  that  tpxsy pa,  or  vifcid  animal  matter,  is  the  bads  of 
animal  concretions;  but,  in  his  days,  earth  was  believed  to  be 
the  bads  of  animal  matter.  Alkaline  medicines  were,  however, 
employed  by  the  Greek  phydcians  in  difeafes  from  calculi. 

The  experiments  of  the  alchemids  alfo  made  it  appear, 
that  earth  was  only  a  part  of  the  matter  of  concretions.  It 
was  probably  the  obfervation  of  the  depodtion  and  crydal- 
lization  of  faline  bodies,  which  fuggeded  the  notion  of 
urinary  calculi  being  of  the  nature  of  tartar.  Such  was  the 
opinion  of  Bafil  Valentine,  and  after  him  of  Hochemer, 
better  known  by  the  name  of  Paracelfus ;  but,  whether  the 
latter  adopted  the  denomination  Duelech  from  its  import,  or 
from  caprice,  has  not  been  explained.  Van  Helmont,  a 
century  after  his  prototype  Paracelfus,  being  druck  with  the 
experiment  in  which  he  difeovered  the  concretion  of  falts  in 

*  Urinary  concretions  have  obtained  their  denominations,  like  moft  ether 
things,  from  their  obvious  properties.  Accordingly,  in  our  language,  they 
are  popujarly  knpwn  by  the  names  Hone  and  gravel,  or  fand,  from  their 
relbmblance  to  the  ftates  of  earth  fo  named  :  and  we  find  names  of  the 
fame  import  in  other  languages,  fuch  as  (  Ahetje-us  ;)  XdWi;, 

(Cjeijus  Aurelianus  ;)  -^afx/uos,  (  Aret^eus  ;)  t,  (various  au¬ 

thors)  ;  calculus ,  (Celsus  and  Pljny)  ;  fabulunty  (various  authors). 
Jn  other  languages,  and  efpecially  in  thofe  now  fpoken,  it  is  unnecelfary 
to  n.qtice  names  which  haye  the  fame  meaning. 

*  v, 
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diddled  urine  by  alcohol,  was  led  to  depart  from  his  adored 
mailer’s  opinion,  with  refpedt  to  the  nature  of  calculi; 
although  he  acknowledges  the  merit  of  Paracelfus,  in  having 
difcovered  the  folvent  Ludus ,  (a  calcareous  Hone  alfo  called 
Septarium,)  which  Van  Helmont  fays  is  preferable  to  alka¬ 
line  lixivium.  He  alfo  fays,  that  when  the  archeus  fpirit  of 
urine  meets  with  a  volatile  earthy  fpirit,  and  does  not  a£l  in 
a  due  manner,  a  concretion  will  be  formed;  but,  in  a 
healthy  Hate,  although  all  urine  contains  the  matter  of 
urinary  calculi,  no  concretion  can  take  place,  becaufe  the 
archeus,  or  vital  power  of  the  bladder,  counteracts  its 
formation. 

As  to  the  kind  of  earth  compoling  calculi,  the  only  dif- 
tinCtion  of  earths,  till  about  the  lall  half  century,  was  into 
abforbent  and  non-abforbent;  but,  lince  the  abforbent 
earths  were  diftinguifhed  into  calcareous,  magnefia,  and 
alumine  or  clay,  the  calcareous  was  conlidered  to  be  the 
earth  of  urinary  concretions ;  apparently  however  for  no 
other  reafon  but  its  obvious  properties,  and  its  extenfive 
diffufion  through  the  whole  animal  kingdom. 

At  length,  viz.  in  1776,  the  experiments  of  the  wonder¬ 
ful  Scheele  were  publifhed  in  Sweden,  but  were  fcarcely 
known  in  this  country  till  1785.  Thefe  experiments  ex¬ 
ploded  the  opinion  of  the  earthy  nature  of  calculi,  and  fub- 
ftituted  that  of  their  confiding  of  a  peculiar  acid,  refembling 
•  the  fuccinic,  and  of  a  gelatinous  matter,  without  any  earth. 
Afterwards  about  of  their  weight  of  lime  was  found  bv 
Bergman ;  which,  for  a  caufe  now  well  known,  had  eluded 
the  acutenefs  of  Scheele.  Although  the  experiments  of 
Scheele  were  confelhedly  unqueftionable,  and  were  ably  fup- 
ported  by  the  learned  Bergman,  fome  very  eminent  chemills, 
having  obtained  different  refults  by  their  own  experiments, 
adopted  a  different  opinion  of  the  compofition  of  thefe  con¬ 
cretions.  The  immortal,  and  ever  to  be  deplored,  Lavoifier 
fuppofed  thefe  fubilances  to  condft  of  acidulous  phofphate  of 
lime  and  animal  matter,  many  of  them  being  partially 

D  4  fufibie  ; 
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fufible;  but  ftill  it  was  the  unrivalled  Scheele  who  difeovered 
that  the  urine  of  healthy  perfons  contains  fuperphofphate,, 
or  acidulous  phofphate,  of  lime  ;  and  who  alfo  indicated  the 
experiment  which  verhied  his  opinion,  that  phofphate  of 
lime  is  the  bails  of  bone. 

Experiments  have  been  likewife  made,  for  the  moll  part 
in  a  rather  defultory  way,,  and  mo  ft  of  them  by  perfons  but 
little  practii'ed  in  chemical  inquiries,,  which  at  lead;  afford 
evidence,  that  urinary  concretions  are  very  different,  with 
refpedt  to  the  proportion  of  the  ingredients  in  their  compo- 
lition,  and  perhaps  alfo  in  kind.  M.  Fourcroy,  who  how¬ 
ever  mull  not  be  clafled  with  inexperienced  chemifts,  I 
believe  firft  obtained  pruilic  acid  by  fire,  and  by  nitric  acid, 
from  thefe  concretions;  and  fhowed  that  they  fometimes 
contain  pholphate  of  ammoniac  and  of  foda ;  which  may  be 
diffolved  out  of  them  by  water.  M,  Fourcroy  alfo  fays,  he 
found  magnefia  in  the  inteftinal  calculus  of  a  horfe ;  which 
calculus  was  a  triple  combination,  of  one  part  of  phofphate 
of  ammoniac,  two  parts  of  magnefia,  and  one  of  water, 
befides  traces  of  animal  and  vegetable  matter. 

Dr.  Link,  in  a  very  elaborate  differtation,  p.ublifhed  at 
Gottingen,  in  1788,  on  urine  and  calculi,  concludes  that 
urinary  concretions  confift  of  phofphoric  acid,  lime,  am¬ 
moniac,  oil,  the  bafes  of  different  kinds  of  gazes,  together 
with  the  acid  fublimate  of  Scheele,  although  he  did  not  fuc- 
ceed  in  obtaining  it. 

It  is  a  proof  of  Dr.  Black’s  fagacity,  that  he  flrould  have 
been  able  to  perceive,  from  a  few  experiments,  that  urinary 
concretions  confifted  of  animal  matter  and  the  earth  of 
bone,  before  the  compofition  of  this  earth  was  demonftrated 
by  Gahn. 

In  this  hiftoricai  fketch  it  fliould  be  noticed,  that  alkaline 
fubftances,  though  ufed  by  the  Greek  phyficians,  and  after¬ 
wards  by  the  alchemical  phyficians,  appear  to  have  been  laid 
^afide  by  the  regular  practitioners,  for  a  century  or  two  pre¬ 
ceding  their  revival,  by  the  famous  Mrs.  Stephens,  in  1720. 

tier 
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Her  prefcription  brought  into  vogue  the  theory  of  thefe  me¬ 
dicines  operating  by  their  caufticity.  The  fuccefsful  ufe,  by 
Mr.  Colborne,  of  potafh  faturated  with  carbonic  acicl,  ac¬ 
cording  to  the  difcovery  of  Bewley  and  Bergman,  and  the 
Hill  further  improvement  in  practice,  from  the  ufe  of  foda, 
as  well  as  potafh,  fuper-faturated  with  carbonic  acid,  by  the 
difcovery  of  a  peculiar  method  by  Mr.  Schweppe,  have 
completely  refuted  the  theory  of  the  agency  of  alkalies  on 
the  principle  of  caufticity. 

It  appears,  from  the  preceding  brief  hiftory,  as  well  as 
from  the  confeffion  of  the  lateft  and  heft  writers,  that  the 
experiments  hitherto  made,  rather  “  afford  indications  of 
what  remains  to  be  done,  than  furnifh  demonftrations  of  the 
nature  of  animal  concretions.”  It  is  alfo  too  obvious  to 
need  explanation,  that  more  efficacious  and  innocent  prac¬ 
tice,  in  difeafes  from  thefe  concretions,  can  only  be  dis¬ 
covered  by  a  further  inveftigation  of  their  properties.  It  is 
with  this  view,  as  well  as  for  the  fake  of  chemical  philofo- 
phy,  that  I  think  it  my  duty  to  fubmit  to  the  Society  fome 
of  the  obfervations  I  have  made,  in  the  eourfe  of  inquiry  on 
this  fubjeH. 

The  obfervations  which  I  Shall  now  offer,  are  principally 
on  a  fubftance,  which  my  experiments  inform  me  is  very 
generally  a  conftituent  of  both  urinary  and  arthritic  concre¬ 
tions.  It  is  a  fubftance  obtained  by  diffolving  it  out  of  thefe 
concretions,  by  lye  of  cauftic  fixed  alkali,  and  precipitating 
it  from  the  folution  by  acids.  In  this  way,  Scheele  feparated 
this  matter ;  but  he  did  not  confider  its  importance,  nor  of 
eourfe  at  all  inveftigate  its  properties.  He  does  not  even 
feem  to  have  been  aware  that  it  was  a  diftineft  conftituent 
part  of  the  urinary  concretion ;  for,  when  he  relates  the  ex¬ 
periment  of  precipitating  matter  from  the  nitric  folution  of 
calculus  by  metallic  falts,  no  diftinHion  is  made  between 
the  precipitations  in  this  experiment,  and  that  in  the  former: 
yet  we  can  now  {how,  that  in  the  one  cafe  the  precipitate 
is  a  peculiar  animal  oxide,  and  in  the  other  they  are  metallic 

phofphates. 
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phofphates.  As  Scheele  obtained  an  acid  fublimate,  it  has 
been  imagined  by  fome  writers,  that  the  precipitate  by  any 
acid  (even  by  the  carbonic)  from  the  alkaline  menftruum, 
was  an  acid  ;  the  fame  as  that  obtained  by  lublimation,  and 
which,  in  the  new  fyftem  of  chemillry,  has  been  denomi¬ 
nated  Yithic  acid .  The  following  experiments  fhow  that 
thefe  fubftances  are  different  fpecies  of  matter. 

II.  Experiments. 

250  grains  of  a  white,  fmooth,  laminated,  urinary  calcu¬ 
lus,  and  the  fame  quantity  of  a  nut-brown  one,  with  an 
uneven  furface,  both  of  which  were  of  a  roundiffi  figure, 
were  pulverifed  together*.  300  grains  of  thefe  pulverifed 
calculi  were  triturated  with  three  ounces  and  a  half,  by 
meafure,  or  five  ounces,  by  weight,  of  lye  of  cauftic  foda. 
The  mixture  became  thick,  and  copioufly  emitted  ammo- 
niacal  gaz.  After  dig-eftion  for  a  night,  and  then  boiling, 
with  the  addition  of  five  ounces  of  pure  water,  I  obtained, 
by  filtration,  five  ounces  of  clear  colourlefs  liquid.  Boil¬ 
ing  water  was  repeatedly  poured,  upon  the  ftrainer,  till  what 
paffed  through  it  was  almoft  taftelefs,  and  remained  clear, 
on  the  addition  of  diluted  fulphuric  acid. 

(a)  The  matter  remaining  on  the  ftrainer,  being  dried, 
was  an  impalpable,  white,  taftelefs,  heavy  powder,  which 
weighed  96  grains. 

(b)  The  five  ounces  of  filtrated  liquid,  having  been  fet 
apart,  on  handing,  dcpoftted  a  white,  opaque,  granulated, 
foap-like  matter,  from  a  colourlefs  clear  liquid.  The  liquid 
being  decanted,  the  dcpoftt  was  dried,  and  was  then  an 
opaque,  brittle,  foap-like  matter,  which  diffolved  readily 
in  water,  giving  a  clear  but  not  vifcid  folution,  and 

v'  The  object  of  thefe  experiments  being  principally  to  inveftigate  the 
properties  of  one  of  the  eonflituent  parts  of  urinary  concretions,  which 
part  was  previoufly  determined  (by  the  tdb  of  nitric  acid),  to  exift  in  both 
thele,  it  can  be  no  objection  to  the  experiments,  that  1  made  ufe  of  a  mix¬ 
ture  of  two  calculi. 

?  tafting 
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tailing  weakly  of  foda,  This  foap-like  matter  weighed 
580  grains. 

( c )  The  decanted  liquor,  (£,)  being  mixed  with  the  above 
filtrated  liquors,  on  evaporation  to  three  ounces,,  afforded  no 
depofit  on  handing,  although  it  was  a  very  heavy  and  foapy 
liquid  to  the  feel ;  but,  on  adding  diluted  fulphuric  acid 
gradually,  till  it  ceafed  to  become  turbid,  a  fediment  was 
depofited,  which  was  a  very  light,  white,  impalpable  powder, 
in  weight,  when  dried,  26  grains.  The  liquid  from  which 
this  powder  was  precipitated,  being  evaporated,  afforded 
nothing  but  fulphate  of  foda,  and  a  few  grains  of  cryftals, 
which  feemed  to  be  phofphate  of  foda.  There  was  alfo  a 
blackifh  matter,  which  burnt  like  horn,  or  other  animal 
matter,  and  did  not  leave  a  pink  or  rofe-coloured  matter, 
on  evaporating  the  folution  of  it  in  nitric  acid  to  drynefs, 
but  left  a  carbonaceous  relidue ;  whereas,  the  white  preci¬ 
pitate,  fo  treated,  afforded  a  beautiful  pink  matter. 

(d)  250  grains  of  the  foap-like  matter  (b)  being  diffolved 
jn  eight  ounces  of  pure  water ; 

1.  A  little  of  this  folution,  further  diluted  by  one  ounce 
of  water,  grew  milky  on  adding  a  few  drops  of  nitric  acid, 
but  became  lefs  fo  on  handing.  On  adding  more  nitric 
acid,  and  heating  it,  the  mixture  became  quite  clear :  by 
adding  a  few  drops  of  lye  of  cauftic  foda,  a  very  (light  curdy- 
appearance  took  place. 

2.  On  adding,  to  the  fame  diluted  folution,  a  little  of  the 
diluted  fulphuric  or  muriatic  acid,  milkinefs  enfued,  and  re¬ 
mained,  although  the  acids  were  added  till  the  mixture  was 
extremely  four.  On  adding  lye  of  cauftic  foda,  much  more 
than  to  faturate  the  fuperabundant  acid,  the  mixture  became 
clear  again;  and,  on  adding  the  acids  a  fecond  time,  the 
milkinefs  was  reproduced.  It  was  found  that  the  milkinefs 
could  be  produced  and  defrayed,  or  clearnefs  be  produced, 
by  the  alternate  addition  of  the  acid  and  alkali,  for  an  un- 

.  limited  number  of  times.  If  the  nitric  acid  however  was 
ufed,  at  length  no  milkinefs  could  be  induced.  If  carbonate 

of 
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of  foda  was  added.,  in  place  of  the  cauftic  foda,  the  mixture 
could  not  be  made  clear. 

3.  Lime  water  was  rendered  turbid  by  this  folution,  but  I 
neglebled  to  examine  the  precipitated  matter. 

4.  A  little  of  the  folution,  with  the  addition  of  a  few 
drops  of  concentrated  nitric  acid,  being  evaporated  to  dry- 
nefs,  fometimes  a  pink,  and  at  other  times  a  blood-red,  or 
rofe-coloured  matter  was  left ;  which,  by  further  application 
of  fire,  became  black. 

5.  Carbonic  acid,  digefted  and  {hook  with  this  folution, 
did  not  render  it  turbid. 

6.  To  the  whole  of  the  remaining  folution  was  added 
diluted  fulphuric  acid,  to  faturate  the  alkali.  On  handing, 
a  copious  precipitate  took  place,  from  a  clear  liquid ;  which 
precipitate,  being  wafhed  and  dried,  was  a  mafs  of  very 
light,  mica-like,  whitifh  cryftals,  amounting  to  123  grains. 
It  was  eftimated  that  the  folution  ufed  in  the  Experi¬ 
ments  1. — 5*  would  have  produced  1 2  grains,  and  that  the 
30  grains  of  foap-like  matter,  (£,)  not  decompounded, 
would  have  yielded  about  14  grains  more. 

(e)  The  precipitate,  (d,  6.) 

1.  Had  no  tafte,  nor  fmell,  and  did  not  diffolve  in  the 
mouth. 

2.  About  one  part  of  it  only  difiolved  in  800  parts  of 
boiling  water ;  which  folution  did  not  redden  paper  ftained 
with  turnfole,  nor  the  folution  and  tindlure  of  this  teft; 
neither  did  it  change  turnfole  paper,  reddened  by  acid,  to  a 
blue  colour.  On  cooling,  the  greateft  part  of  what  had  been 
diffolved  was  depofited,  in  a  cryftallifed  hate,  equally  on  the 
{ides  and  bottom  of  the  veflel.  This  cryftallifed  matter  had 
the  properties  abovementioned  ( d) .  Boiling  water  was  found 
to  diflolve  a  much  greater  proportion  of  urinary  Jione ,  and  alfo 
of  gravel ,  than  of  this  precipitate. 

3.  Lye  of  mild  potafh,  or  fubcarbonate  of  potafh,  being 
dropped  into  the  folution  ( e ,  2.)  with  its  cryftallifed  depofit, 
the  cryftals  at  firft  feemed  to  diftolvej  but*  on  handing,  a 

great, 
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great  part  of  the  matter  was  depofited,  and  the  liquid  re¬ 
mained  turbid. 

4.  The  precipitate  being  boiled  with  lye  of  carbonate  of 
foda,  more  feemed  to  be  diflblved  than  in  pure  water ;  but 
the  folution  was  not  clear,  and,  on  evaporating  it  nearly  to 
drynefs,  and  pouring  cold  water  upon  it,  on  a  paper  {trainer, 
fcarcely  any  thing  but  the  foda  palled  through  with  the 
water ;  the  precipitate  remaining  behind  on  the  paper.  The 
refult.was  the  fame,  when  this  experiment  was  made  with 
a  lye  of  carbonate  of  ammoniac.  The  refult  was  alfo  the 
fame,  with  water  in  which  red  oxide  of  mercury  had  been 
boiled;  which  was  alfo  boiled  with  this  precipitate,  and 
filtrated  after  cooling. 

5.  A  little  of  the  precipitate  being  triturated  with  quick¬ 
lime,  hot  water  was  poured  upon  it.  The  filtrated  liquor 
gave  the  precipitate  back  again,  on  adding  muriatic  acid. 

6.  The  precipitate  expofed  to  flame,  with  the  blowpipe, 
turned  black,  emitted  the  frnell  of  burning  animal  matter, 
and  evaporated  or  burnt  away  without  any  figns  of  fufion  5 
llaining  the  platina  fpoon  black. 

7.  Five  grains  of  the  precipitate,  in  half  an  ounce  of 
water,  were  left  to  Hand  in  a  warm  room,  during  the 
months  of  Augull  and  September  lalt,  without  any  figns 
of  putrefa6lion  appearing,  or  any  obvious  change  taking 
place. 

8.  Twenty-four  ounces  of  boiling  water  were  faturated 
with  the  precipitate,  and  divided  into  fix  portions;  from  each 
of  which,  on  cooling,  moll  of  it  again  precipitated. 

The  firlt  portion,  on  boiling  with  a  little  lye  of  carbonate 
of  foda,  (the  pneumatic  apparatus  being  affixed,)  difcharged 
no  carbonic  acid  into  lime  water ;  but  a  tranfparent  folution 
was  produced,  and,  on  cooling,  very  little  was  precipitated. 

.  The  fecond  portion  was,  in  the  fame  manner,  boiled  in  a 
little  lye  of  caultic  foda ;  which  gave  a  tranfparent  folution, 
011  cooling,  without  any  precipitation. 


The 


On  the  Compqfition  and  Properties 

The  third  portion  being  boiled  with  lime  water,  very  little 
more  feemed  to  be  diffolved  than  in  pure  water. 

The  fourth  portion  being  boiled  with  4  grains  of  fubphof- 
phate  of  lime,  or  calcined  bone,  no  more  feemed  to  be  dif- 
Iblved  on  account  of  this  addition. 

Nor  was  more  diffolved  in  the  fifth  portion,  by  the  addition 
of  4  grains  of  phofphate  of  lime,  made  by  dropping  phof- 
phoric  acid  into  lime  water. 

And  the  refult  was  the  fame  with  the  fixth  portion,  to 
which  were  added  4  grains  of  fuperphofphate  of  lime,  made 
by  adding  phofphoric  acid  to  lime  water,  fo  as  juft  to  make 
a  clear  folution,  and  then  evaporating  the  folution. 

9.  Urine  feemed  to  diffolve,  or  at  leaft  to  fufpend,  a  greater 
quantity  of  the  precipitate  than  mere  water;  fo  likewife  did 
water  with  a  little  fulphate  of  foda. 

10.  The  precipitate  did  not  render  folution  of  hard  foap 
at  all  curdy ;  but,  on  adding  the  precipitate  to  folution  of 
fulphu.ret  of  potafh,  it  became  very  turbid. 

1 1 .  The  precipitate  produced  a  ftrong  effervefcence,  even 
in  the  cold,  with  nitric  acid,  but  the  fumes  were  not  thofe  of 
nitrous  acid  :  there  was  a  clear  folution,  which,  on  evapora¬ 
tion  to  drynefs,  afforded  black  matter,  furrounded  by  a 
pink,  or  blood-red  margin. 

12.  The  fubftance,  with  fulphuric  acid,  turned  black, 
and  emitted  fumes  copioufly,  which  were  fcarcely  thofe  of 
fulphureous  acid ;  and,  on  evaporation,  a  black  mark  only 
was  left. 

13.  I  firft  digefted,  and  then  boiled,  in  waterT  the  precipi¬ 
tate  with  pruffiate  of  iron ;  but  the  fdtrated  liquor  afforded 
no  precipitation  with  fulphate  of  iron. 

14.  Two  drachms,  by  meafure,  of  nitric  acid,  of  the  fpe- 
cific  gravity  of  1,35,  were  poured  upon  7  grains  of  the  preci¬ 
pitate.  A  violent  effervefcence  took  place,  which  was  foon 
fucceeded  by  a  complete  folution. 

A  few  drops  of  this  folution,  being  evaporated  on  glafs, 

"  left 
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left  a  black  mark,  furrounded  by  a  pink  margin.  A  few 
drops  of  nitric  acid  being  evaporated  from  this  refidue, 
nothing  but  a  Hill  lefs  black  mark,  and  a  few  red  fpots  re¬ 
mained  . 

Nitric  acid  being  added  a  third  time,  nothing  but  a  black 
mark,  ftill  fnlaller,  remained;  which  entirely  difappeared, 
on  evaporating  this  acid  from  it  a  fourth  time. 

I  found  that  a  few  drops  of  this  folution,  fo  diluted  that 
they  did  not  contain  the  T~,  or  even  a  much  fmaller  part, 
of  a  grain  of  the  precipitate,  on  evaporation,  left  a  pink 
(lain  on  glafs. 

The  whole  of  the  reft  of  the  folution  was  diftilled  in  a 
very  low  temperature,  fo  that  a  drop  only  fell  about  every 
half-minute,  till  a  thick  brownifh  fediment  remained,  with 
a  red  margin.  A  fimilar  diftillation  was  performed,  with 
the  diftilled  liquor,  a  fecond  time,  when  there  remained  a 
little  whitifh  thick  matter.  On  a  third  diftillation,  as  before, 
with  the  diftilled  liquor,  towards  the  clofe  white  fumes  arofe; 
and  about  half  a  drachm  of  liquid,  which  now  remained  in 
the  retort,  being  left  to  ftand,  prifmatical  cryftals,  decuf- 
fating  each  other,  were  formed.  They  had  a  lharp  tafte, 
but  were  fearcely  four;  were  very  foluble  in  the  mouth, 
and  evaporated  in  white  fumes,  leaving  a  very  flight  black 
ftain, 

15.  Twenty  grains  of  the  precipitate  w-rere  introduced  into 
a  tube,  of  an  inch  wide  in  the  bore,  fealed  by  melting  at¬ 
one  extremity;  which  extremity  wras  coated,  and  the  tube 
was  fitly  bent  for  retaining  fublimate,  and  collecting  gaz. 
The  temperature,  from  the  fire  applied,  was  at  firft  very  low,  v 
but  was  gradually  increafed,  fo  as  to  make  the  coated  part, 
containing  the  charge,  red  hot.  At  firft,  the  precipitate 
turned  black,  and  a  little  water  appeared.  Secondly,  ga z 

came  over,  which  had  the  fmell  of  empyreumatic  liquor 

\ 

cornu  cervi.  Thirdly,  a  brown  fublimate  appeared,  and  gaz 
as  before,  but  alfo  with  pruflic  acid  gaz.  Fourthly,  black 

matter. 
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matter,  flaming  the  tube,  as  if  from  tar,  or  animal  oil.  On 
cooling,  there  was  found  a  refidue,  of  nearly  three  grains,  of 
pure  carbon.  The  fublimate  was  principally  carbonate  of 
ammoniac;  the  reft  was  animal  oil.  The  gaz  difcharged 
was  nearly  half  its  bulk,  or  5  cubic  inches  by  meafure, 
carbonic  acid ;  and  the  remaining  5  cubic  inches  were 
nitrogen  gaz,  containing  pruffic  acid  and  empyreumatic  oil. 

I  treated  in  the  fame  manner,  the  fame  quantity  of  red- 
difh  cryftals,  depofited  fpontaneoufly  from  urine.  The  re^ 
fult  was  not  very  different  from  that  of  the  former  experi¬ 
ment.  The  gaz  was  more  offenfive,  fmelling  like  putrid 
urine,  and  the  carbonaceous  refidue  was  more  copious,  and 
contained  lime  and  phofphoric  acid ;  at  leaft  the  lixivium 
of  it  became  white,  on  dropping  into  it  oxalic  acid ;  and  it 
became  (lightly  curdy,  on  adding  lime  water. 

I  treated  in  the  fame  manner,  fome  quite  round  and 
fmooth  concretions,  of  the  fize  of  black  pepper  feeds.  The 
products  were  the  fame  as  the  former,  but  the  gaz  was  ftill 
more  offenfive,  and  in  final ler  quantity;  and  the  carbona¬ 
ceous  matter  was  more  copious. 

I,  in  the  lame  way,  fubjected  to  experiment  20  grains  of 
a  nut-brown  light  calculus,  which  I  had  previoufly  afeer- 
tained  to  contain  the  matter  above  deferibed,  which  was 
precipitated  from  cauftic  foda  by  acids.  The  produdls  were 
of  the  fame  kind  as  the  former ;  but  I  could  find  no  trace 
of  phofphoric  acid  in  the  refidue,  which  I  did  of  lime, 
and  the  gaz  was  lefs  offenfive.  The  carbonaceous  refidue 
was  not,  in  weight,  3  grains. 

It  will  be  proper,  before  I  proceed  further,  to  point  out 
fome  of  the  more  obvious  conclufions  from  the  above  ex¬ 
periments. 

1.  It  appears  that  at  lead  one  half  of  the  matter  of  the 
urinary  concretions  fubjedfed  to  the  above  experiments 
united  to  cauftic  foda,  and  was  precipitated  from  it  by 
acids,  (H.  a — d.) 


2.  This 
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2.  This  precipitate  does  not  indicate  acidity  to  the  moft 
delicate  tefts;  (e,  2.)  and,  as  it  is  inodorous,  taftelefs,  (e,  1.) 
fcarcely  foluble  in  cold  water,  (e,  2.)  does  not  unite  to1  the 
alkali  of  carbonate  of  potafh,  of  foda,  or  of  ammoniac,, 
{e,  3,  4.)  nor  to  oxyde  of  mercury,  ( e ,  4.)  nor  to  the  lime 
of  lime  water,  (e,  8.)  nor  decompound  foap,  [c,  10.}  or 
pruffiate  of  iron,  ( e ,  13.)  and,  as  its  combination  with 
cauftic  foda  refembies  foap,  more  than  any  double  fait 
known  to  confift  of  an  acid  and  alkali,  this  precipitate  does 
not  belong  to  the  genus  acids . 

3.  As  this  precipitate  could  not  be  fublimed,  without 
being  decompounded,  like  animal  matter,  (e,  13.)  and  alfo 
for  the  reafons  mentioned  in  the  laft  paragraph,  it  cannot 
be  the  fame  thing  as  the  acid  fublimate  of  Scheele,  or  the 
fuccinic  acid. 

4.  As  it  does  not  appear  to  be  putrefcible,  nor  forni  a 
rifcid  folution  with  water,  it  cannot  be  referred  to  the  animal 
mucilages . 

o 

5.  On  account  of  its  manner  of  burning  in  the  air,  under 
the  blowpipe,  ( c ,  6.)  and  its  yielding,  on  expofure  to  fire  in 
clofe  vefiels,  the  diftinguifhing  products  of  animal  matter, 
(efpecially  ammoniac  and  pruffic  acid,)  as  well  as  on  account 
of  its  affording  a  foap-like  matter  with  cauftic  foda,  this 
precipitate  may  be  confidered  as  a  fpecies  of  animal  matter  ; 
and,  from  its  compofition  being  analogous  to  that  of  the 
fub fiances  called,  in  the  new  fyftem  of  chemiftry,  animal 
oxides ,  it  belongs  to  that  genus.  Its  peculiar  and  fpecific 
diftinguifhing  properties  are,  imputrefcibility ,  facility  of 
cryfiallifation ,  infolubility  in  cold  water,  and,  that  1110ft  re¬ 
markable  property  of  all  others,  producing  a  pink  or  red 
matter ,  on  evaporation  of  its  folution  in  nitric  add*. 

I  do 

*  It  is  much  to  be  wifhed  that  we  poffeffed  equally  delicate  tefts  of  the 
oth- r  fpecies  of  animal  matter,  which  are  confounded  together,  although, 
from  their  obvious  pioperties,  there  is  reafon  to  believe  they  are  of  very 
Vql.  II.  E  different 
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I  do  not  avail  myfelf  of  various  other  conclufioris  in  this 
.  place,  becaufe  they  relate  efpecially  to  the  agency  of  medi¬ 
cines  for  preventing  and  removing  concretions;  and  of 
courfe  do  not  properly  fall  within  the  views  of  the  Royal 
Society. 

Having  found  the  above  precipitate  to  be  an  oxide,  and 
not,  as  is  commonly  fuppofed,  an  acid,  I  thought  it  probable 
that,  like  other  analogous  oxides,  it  was  acidijiahle ,  and  I 
fufpe&ed  that  I  had  really  rendered  it  into  the  acid  ftate,  by 
the  nitric  acid ;  which,  in  the  above  experiments,  (ey  14.) 
had  imparted  oxygen  to  it,  and  thereby  rendered  it  foluble, 
deliquefeent,  pungent,  and  volatile.  This  change  alfo  would 
account  for  the  nitric  folution  not  affording  the  precipitate. 

In  order  to  obtain,  for  examination,  an  adequate  quantity 
of  this  fuppofed  acid,  the  following  experiments  were  in- 
ftituted,  with'  the  three  acids  (viz.  the  oxymuriatic,  the 
nitro-muriatic,  and  the  nitric),  which  can  acidify  oxides 
analogous  to  the  prefent  one. 

Experiment  1.  Twenty-five  grains  of  the  above  animal 
oxide,  (for  fo  I  will  now  venture  to  call  it,)  and  three  ounces 
of  nitric  acid,  of  the  fpecific  gravity  of  1,25,  were  put  into  a 
retort,  and  the  hydro-pneumatic  apparatus  was  adjoined. 

At  a  very  low  temperature,  a  clear  folution  was  made. 
Firft,  foon  after  the  folution  began  to  boil,  23  ounces,  by 
meafure,  of  colourlefs  gaz  came  over,  which  were  fucceeded 
(fecondly),  by  white  fumes,  filling  the  apparatus,  and  23 
ounces  more  of  gaz.  Thirdly,  a  white  fublimate  afeended, 
and  there  was  a  ftrong  fmell  of  pruffic  acid.  The  fublimate 
was  very  readily  wafhed  out,  being  very  foluble,  and  tailed 
pungent  or  fliarp,  but  not  four.  Fourthly,  the  diflillation 
being  renewed,  more  white  fublimate  appeared,  but  only  3 

different  kinds,  as  is  the  cafe  with  the  matt.er  of  the  brain,  liver,  voluntary 
muicles,  mucus,  &c.  Mr.  Hunter  has  difeovered  a  diftinguifhing  fpecific 
property  of  pus,  and  one  is  here  indicated  for  the  oxide  of  urinary  con¬ 
cretions. 

ounces 
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ounces  more  of  gaz  came  over;  and  then  the  retort,  only 
contained  a  dark-brown  folid  matter. 

The  find  portion  of  gaz,  viz,  23  ounces,  confifted  of  about 
equal  bulks  of  carbonic  acid  and  atmofpherical  air.  The 
fecond  portion,  viz.  23  ounces,  was  two-thirds  of  its  bulk, 
carbonic  acid,  and  the  reft  nitrogen  gaz.  The  third  portion* 
or  3  ounces,  was  atmofpherical  air,  with  a  little  carbonic 
acid. 

Nitric  acid  was  poured,  in  the  fame  quantity  as  before, 
into  the  retort.  An  effervefcence  immediately  took  place, 
which  was  fucceedpd  by  a  tranfparent  folution.  The  diftilla- 
tion  yielded  gaz  of  the  fame  kind  as  before,  but  in  fmaller 
quantity,  with  white  fumes,  and  white  fublimate.  When 
only  about  4  drachms,  by  meafure,  of  liquid  remained  in 
the  retort,  a  little  of  it  was  evaporated ;  and,  when  reduced 
to  a  folid  matter,  it  turned  black,  and  took  fire,  leaving  a 
carbonaceous  refidue;  but,  before  this,  a  margin  of  beautiful 
pink  matter  appeared. 

Nitric  acid  was  poured,  as  before,  into  the  retort,  for  the 
third  time,  but  very  little  gaz  afcended,  and  much  lefs  white 
fumes  than  before.  The  diftillation  proceeded,  till  about 
one  drachm -meafure  of  liquid  remained  in  the  retort :  this 
being  left  to  hand,'  prifmatic  cryftals  were  formed  in  a  very 
frnall  quantity  of  liquid.  Thefe  cryftals  did  not  tafte  four, 
but  {harp,  and  they  reddened  turnfole  paper.  Adding  a 
little  foda  to  a  part  of  them,  to  fee  whether  I  could  form  a 
neutral  fait,  I  was  furprifed  by  the  extrication  of  ammoniac. 
To  another  portion  of  cryftals  I  added  fulphuric  acid,  which 
difengaged  nitric  acid.  A  third  portion  of  cryftals,  being 
expofed  over  a  lamp,  wholly  evaporated,  without  leaving  a 
mark  behind.  The  remaining  matter  in  the  retort  being 
examined,  was  found  to  be  nitrate  of  ammoniac.  It  was 
plain  that  the  nitric  acid  had,  by  parting  with  oxygen  to  the 
carbon  of  the  oxide,  formed  carbonic  acid.  The  carbon 
being  thus  carried  off,  of  courfe  the  nitrogen  and  hydrogen  of 
the  oxide  uniting  produce  ammoniac;  which,  uniting  with 
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the  redundant  nitric  acid,  compofes  nitrate  of  ammoniac; 
but  great  part  of  the  nitrate  of  ammoniac  was  carried  off  in 
the  vapour  ftate,  exhibiting  white  fumes.,  and  fublimate,  as 
above  obferved. 

The  mode  of  making  the  experiments  with  the  other  acids 
was  of  courfe  different  from  the  former  experiment. 

Experiment  n.  Twenty-five  grains  of  the  above  animal 
oxide,  and  half  an  ounce  of  water,  were  put  into  a  bottle 
capable  of  containing  three  pints ;  a  ftream  of  oxymuriatic 
acid  gaz,  from  manganefe  and  muriatic  acid,  was  made  to  pafs 
into  the  bottle,  and  upon  the  charge,  for  twelve  hours ;  and, 
for  twenty-four  hours  more,  oxymuriatic  gaz  kept  iffuing, 
but  in  fmaller  quantity,  and  circulating  through  the  bottle. 
The  oxide,  by  this  time,  was  completely  diffolved.  Upon 
adding  lime  to  a  little  of  the  folution  of  it,  ammoniac  was 
difengaged;  and,  upon  adding  fulphuric  acid,  there  was  a 
difengagement  of  oxymuriatic  acid.  On  evaporation,  how¬ 
ever,  I  obtained  nothing  but  muriate  of  ammoniac,  with 
which  was  mixed  a  little  manganefe. 

In  this  experiment,  I  could  not  doubt  that  the  carbon 
had  been  carried  off,  in  the  hate  of  carbonic  acid>  by  the 
oxygen  of  the  oxymuriatic  acid;  and  thus  ammoniac  was 
compounded,  from  the  union  of  the  two  remaining  confti- 
tuent  parts  of  the  oxide,  viz.  the  nitrogen  and  hydrogen. 
The  oxymuriatic  acid,  united  to  the  ammoniac,  parted  with 
oxygen,  and  became  muriatic  acid  during  evaporation ; 
hence,  muriate  of  ammoniac  was  formed. 

Experiment  m.  The  above  experiment  was  repeated,  only 
the  gaz  was  nitro-muriatic  gaz,  from  a  mixture  of  nitric  and 
muriatic  acids.  The  refult  was  the  fame  as  in  the  laft  ex¬ 
periment,  except  that  the  produd  was  a  mixture  of  nitrate, 
and  muriate,  of  ammoniac. 

I  made  other  experiments  of  the  fame  kind ;  but  their 
re ful ts  were  fo  nearly  the  fame  as  thofe  above  related,  that 
I  fhall  not  give  an  account  of  them.  By  the  unexpedled 
dfiie  of  theie  experiments,  all  my  hopes  of  acidifying  the 

animal 
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animal  oxide  were  exploded;  but  I  am  indebted  to  that 
purfuit  for  the  curious  difcovery  of  the  change  of  the  moft 
common  balls  of  urinary  concretions,  (the  animal  oxide,) 
into  ammoniac  and  carbonic  acid,  by  the  oxygen  of  the 
above  acids ;  which  will  be  found  extremely  important,  as 
it  enables  us  to  interpret  many  phenomena,  in  a  variety  of 
cafes  belide  the  prelent.  It  now  appears,  that  the  inflam¬ 
mation  mentioned  in  one  of  the  above  experiments,  (and 
which  alfo  happened  in  feveral  others,)  on  evaporation  of  the 
nitric  folution  of  the  animal  oxide,  was  from  the  nitrate  of 
ammoniac,  the  nitrum  jlammans  of  the  old  chemifts,  com¬ 
pounded  in  thofe  experiments.  This  inflammation  takes 
place  fometimes,  on  evaporation  of  nitric  folutions,  both  of 
urinary  concretions,  and  of  urine  itfelf  evaporated  to  the  ftate 
of  foft  extract,  on  account  of  the  ammoniac  already  exifling 
in  thefe  fubftances.  The  compofition  of  ammoniac  alfo  ex¬ 
plains  the  difappearance  of  the  whole  matter  of  fome  forts  of 
urinary  concretions,  a  very  frnall  refidue  of  black  matter  ex¬ 
cepted,  by  repeated  aflfufion  and  evaporation  of  nitric  acid, 
from  the  folution  of  them  in  this  menftruum. 

It  remains  for  me  to  give  an  account  of  the  96  grains  of 
powdery  matter  left  on  the  paper  ftrainer,  (a;)  which  are  the 
mfoluble  portion,  in  lye  of  cauftic  foda,  of  300  grains  of 
urinary  concretions,. 

1.  A  frnall  portion  of  the  infoluble  matter,  being  expofed 
to  flame  with  the  blowpipe,  did  not  turn  black,  nor  yield  any 
fmell  of  animal  matter;  but  it  became  whiter,  and  I  could 
juft  agglutinate  the  powder  into  one  mafs,  although  I  was 
unable  to  render  it  fluid. 

2.  The  filtrated  liquid,  from  a  little  of  the  matter  boiled  in 
water,  became  very  turbid  and  white  with  oxalic  acid:  with 
lime  water  it  grew  barely  curdy;  and  it  did  not  alter  the  co¬ 
lour  of  turnfolc,  or  of  violet  juice. 

3.  The  matter  diflolved  completely  in  muriatic  acid,  and 
Mfo  in  nitric  acid,  without  eflervefcence,  ' 
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This  nitric  folution,  having  been  evaporated,  to  carry  off 
moft  of  the  free  acid,  inftantly  became  very  curdy  on  the  ad-* 
dition  of  lime  water. 

It  grew  thick  and  white  on  adding  fulphuric  acid,  yielding 
a  copious  precipitate  of  fulphate  of  lime.  One  portion  of  the 
fupernatant  liquor  upon  this  precipitate,  on  evaporation,  af¬ 
forded  an  extract-like  matter;  which  readily  melted,  as  phof- 
phoric  acid  does  when  it  is  mixed  with  a  little  earthy  matter. 
To  the  other  portion  of  this  fupernatant  liquor  was  added 
liquid  cauftic  ammoniac,  producing  a  precipitate  which  af¬ 
forded  no  fulphate  of  magnefia  with  fulphuric  acid. 


From  thefe  experiments  it  appears,  that  the  above  9 6  grains 
of  infoluble  matter  conhited  of  phofphate  of  lime.  Accord- 
ingly,  the  300  grains  of  urinary  concretions  examined,  ap¬ 
pear  to  contain. 


grains 


Peculiar  animal  oxide  r 

Phofphate  of  lime  -  -  '  ■  - 

Ammoniac,  (and  molt  probably  phofphoric  acid  united 
to  the  ammoniac,)  water,  and  common  mucilage  of 
mfine,  which  were  not  colle&ed  and  weighed,  by 
eftimation  -  -  -  ^ 
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IX,  Chemical  Confi derations  On  the  life  of  the  Oxyds  of 
Iron  in  dyeing  Cotton.  By  J.  A.  Chap  PAL.  From  the 
Annales  $e  Chimie,  Vol.  XXV B 

rip 

A  HE  oxydof  iron  has  fuch  an  affinity  with  cotton  thread, 
that,  if  the  latter  be  plunged  in  a  faturated  folution  of  iron  in 
any  acid  whatever^  it  immediately  aiTumes  a  chamoy  yellow 
colour,  more  or  lefs  dark  according  to  the  iirength  of  the 

liquors. 
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liquors.  It  is  both  a  curious  and  eafy  experiment,  that 
when  cotton  is  made  to  pafs  through  a  folution  of  the  ful- 
phat  of  iron,  rendered  turbid  by  the  oxyd  which  remains 
fufpemded  in  the  liquor,  it  will  be  fufficient  to  dip  the 
cotton  in  the  bath  to  catch  the  lafl  particle  of  the  oxyd, 
and  to  reftore  to  the  liquor  the  tranfparency  it  has  loft. 
The  folution  then,  which  before  had  a  yellowifh  appear¬ 
ance,  becomes  more  or  lefs  green,  according  as  it  is  more 
or  lefs  charged. 

The  colour  given  to  cotton  by  the  oxyd  of  iron  becomes 
darker,  merely  by  expofure  to  the  air  ‘  and  this  colour,  foft 
and  agreeable  when  taken  from  the  bath,  becomes  harfh 
and  ochry  by  the  progreflive  oxydation  of  the  metal.  The 
colour  of  the  oxyd  of  iron  is  very  faft  :  it  refills  not  only 
the  air  and  water,  but  alfo  alcaline  leys,  and  foap  gives  it 
fplendour  without  fenfibly  diminifhing  its  intenfity.  It  is  on 
account  of  thefe  properties  that  the  oxyd  of  iron  has  been 
introduced  into  the  art  of  dyeing,  and  been  made  a  colour¬ 
ing  principle  of  the  utmoft  value.  But  I  have  been  able  to 
give  a  new  extenfion  to  the  applications  of  this  oxyd ;  and  I 
fhall  here  confine  myfelf  to  the  only  refults  I  have  obtained 
worthy  of  entering  into  the  operations  of  the  dye-houfe, 
and  which  have  been  employed  with  fuccefs  for  feveral  years 
in  my  manufactory. 

In  order  that  the  oxyd  of  iron  may  be  conveniently  ap^ 
plied  to  the  cotton  thread,  it  is  necefifary  to  begin  by  effect¬ 
ing  its  folution,  and  in  this  cafe  acids  are  employed  as  the 
moft  ufeful  fol vents.  Dyers  almoft  every  where  make  a  myf- 
tery  of  the  acid  which  they  employ ;  but  it  is  always  the 
acetous,  the  fulphuric,  the  nitric,  or  the  muriatic.  Some 
of  them  aferibe  great  differences  to  the  folution  of  iron  by 
the  one  or  the  other  acid,  but  in  general  they  give  the  pre¬ 
ference  to  the  acetous.  This  predilection  appears  to  me  to 
be  founded  much  lefs  on  the  difference  of  the  colours  that 
may  be  communicated  by  the  one  or  the  other  fait,  than  on 
the  different  degrees  of  corrofive  power  which  each  exercifes 
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on  the  fluff.  That  of  the  fulphat  and  niuriat  is  fo  great, 
that,  if  the  fluff  be  not  waflied  when  it  comes  from  the  bath, 
it  will  certainly  be  burnt ;  whereas  Solutions  by  the  acetous 
or  any  other  vegetable  acid  are  not  attended  with  the  like 
inconvenience. 

Iron  appears  to  be  at  the  fame  degree  of  oxydation  in  the 
different  acids,  fince  it  produces  the  fame  Shade  of  colour 
when  precipitated ;  and  any  acid  folvcnt  may  be  employed 
indiscriminately,  provided  the  nature  of  the  fait  and  the 
degree  of  the  faturation  of  the  acid  be  Sufficiently  known ; 
foF  the  fubfequent  operations  maybe  then  dirc&ed  according 
to  this  knowledge,  and  the  inconveniences  which  attend 
the  ufe.  of  fomc  of  thefe  falts  may  be  prevented.  This 
without  doubt  is  a  great  advantage  which  the  man  of  Science  * 
enjoys  over  the  mere  workman,  who  is  incapable  of  varying 
lijs  proccfs  according  to  the  nature  and  flatc  of  the  falts 
which  he  employs. 

In  this  paper  I  Shall  confine  myfelf  to  making  known 
the  colour  that  may  be  obtained  from  the  oxydof  iron,  ifl, 
employed  alone  on  fluff  which  has  received  no  previous  pre-? 
paration  ;  $d,  employed  together  with  madder  on  fluff  pre¬ 
pared  to  receive  the  Adrianoplc  red. 

I.  If  the  fulphat  of  iron  or  any  other  martial  Salt  be 
diffolved  in  water,  and  cotton  be  dipped  in  the  liquid,  the 
cotton, will  affume  a  chamoy  colour,  more  or  lefs  dark  ac¬ 
cording  as  the  Solution  is  more  or  lefs  charged.  The  affinity 
of  the  cotton  to  the  iron  is  fo  great,  that  it  attracts  the  me¬ 
tal,  and  takes  it  in  a  great  jncafurp  from  the  acid  by  which 
it  was  diffolved. 

g.  If  the  iron  of  a  pretty  Strong  Solution  be  precipitated 
by  an  alcaline  liquor  that  Shews  live  or  fix  degrees  (by  the 
areometer  qf  I^auine),  the  rcfult  will  be  a  greenjfh  blue 
magma.  The  cotton  macerated  in  this  precipitate  affumes 
at  firfl  an  unequal  tint  of  dirty  green ;  but  mere  expofurc  to 
the  air  makes  it  in  a  little  time  turn  yellow,  and  the  fhade  i$ 
very  dark. 
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It  is  by  fuch  or  almofl  fimilar  proceffes  that  dyers  com¬ 
municate,  what  is  called  among  workmen,  an  ochre  or  rujt 
colour.  But  thefe  colours  are  attended  with  feveral  incon¬ 
veniences  to  the  artift.  1.  Strong  {hades  burn  or  injure 
the  cloth.  2.  This  colour  is  harfh,  difagreeahle  to  the  eye, 
and  cannot  be  ealily  united  with  the  mild  colours  furn idled 
by  vegetables.  I  made  attempts  therefore  to  avoid  thefe  in¬ 
conveniences,  and  fuccceded  in  the  following  manner :  I 
tread  the  cotton  cold  in  a  folution  of  the  fulphat  of  iron, 
marking  three  degrees,  wring  it  carefully,  and  immediately 
plunge  it  in  a  ley  of  potadi  at  two  degrees,  upon  which  I 
have  poured  to  faturation  a  folution  of  the  fulphat  of  alu- 
mine :  the  colour  is  then  brightened,  and  becomes  infinitely 
more  delicate,  foft,  and  agreeable.  The  fulphat  no  longer 
attacks  the  tiflueof  the  duff;  and  after  the  cotton  has  been 
left  in  the  bath  for  four  or  five  hours,  it  is  taken  out  to  be 
wrung,  wadien  and  dried.  In  this  manner  we  may  obtain 
every  (hade  that  can  be  wifhed,  by  graduating  the  ftrength  of 
the  folutions.  This  fimple  procefs,  the  theory  of  which 
prefents  itfelf  to  the  mind  of  every  chemift,  has  the  advan¬ 
tage  of  furnidiing  a  colour  very  agreeable,  exceedingly  fixed, 
and,  above  all,  extremely  economical.  I  employ  it  with  great 
advantage  in  dying  nankins,  the  colour  of  which  has  infi¬ 
nitely  more  fixity  than  that  of  the  Englifh  (dyed)  nankins** 
It  po defies  over  the  latter  the  advantage  of  refilling  leys  ; 
and  the  only  fault  I  have  difeovered  in  it  is,  that  it  becomes 
brown  by  the  action  of  aftringents. 

I  thought  for  fome  time  that  it  would  be  pofiible  to  com¬ 
bine  this  yellow  with  the  blue  of  indigo,  to  obtain  a  durable 
green :  but  hitherto  I  have  been  deceived  in  my  hopes  ;  and 
it  refults  from  different  trials  which  I  made  on  this  fubject, 
that  there  is  not  a  fufficient  affinity  between  the  blue  of 


*  Was  the  author  aware  that  the  Englifh  nankins  are  made  from  a  cot¬ 
ton  wool  of  the  natural  colour  that  requires  no  dyeing  procefs  ?  Some 
jeans' and  other  fluffs  are  dyed  by  means  of  oxyd  of  iron:  to  thefe,  per¬ 
ils,  he  alludes.  Edit, 

indigo 
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indigo  and  the  oxyds  of  iron.  I  obtained  only  a  dirty  earthy 
green  of  different  {hades,  and  exceedingly  poor.  The  oxyd 
of  iron  combines  on  the  other  hand  very  eafily  with 
the  red  of  madder,  and  produces  a  bright  violet  or  plum 
( pruneau )  colour,  the  ufe  of  which  is  as  extenfive  as  bene¬ 
ficial  in  the  cotton  manufactory.  But  if  we  fhould  confine 
©urfelves  to  apply  thefe  two  colours  to  cotton,  without  hav¬ 
ing  employed  a  mordant  capable  of  fixing  the  latter,  the 
colour  would  not  only  remain  dull  and  difagreeable  by  the 
impoffibility  of  brightening  it,  but  it  would  ftill  be  attended 
with  the  great  inconvenience  of  not  refilling  leys.  We 
muff  begin  then  by  preparing  the  cotton,  as  if  to  difpofe  it 
for  receiving  the  Adrianople  red  ;  and  when  it  has  been 
brought  to  the  operation  of  galling,  it  is  to  be  paffed 
through  a  folution  of  iron,  more  or  kfs  charged  according 
to  the  nature  of  the  violet  required  r  it  is  then  to  be  care¬ 
fully  wafhed,  twice  maddered,  and  brightened  in  a  bath  of 
foap. 

When  a  real  velvety  rich  violet  is  required,  it  is  not  to  be 
paffed  through  the  folution  of  iron  till  it  has  been  previoufly 
galled  ;  the  iron  is  then  precipitated  in  a  blueifh  oxyd,  which 
combined  with  ihe  red  of  madder  gives  a  moft  brilliant 
purple,  more  or  lefs  dark  according  to  the  flrength  of  the 
galling  and  of  the  ferruginous  folution.  It  is  very  difficult 
to  obtain  an  equal  colour  by  this  procefs,  and  in  manufac¬ 
tories  an  equal  violet  is  confidered  as  a  mafler-piece  of  art. 
It  is  generally  believed  that  it  is  only  by  well-direCted  mani¬ 
pulations  that  it  is  poffible  to  refolve  this  problem,  of  fo 
much  importance  in  dyeing.  But  I  am  convinced  that  the 
great  caufe  of  the  inequality  in  this  dye  is,  that  the  iron  de¬ 
posed  on  the  cotton  receives  an  oxydation  merely  by.  ex¬ 
po-fare  to  the  air,  which  varies  in  different  parts  of  it.  The 
threads  which  are  on  the  outfide  of  the  hank  are  ftrongly 
oxydated,  while  thofein  the  infide,  removed  from  the  adtion 
of  the  air,  experience  no  change.  It  thence  follows,  that 
the  infide  of  the  hank  prefents  a  weak  {hade,  while  the 
\  exterior 
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exterior  part  exhibits  a  violet  almoft  black.  The  means  to 
remedy  this  inconvenience  is,  to  wadi  the  cotton  when  it  is 
taken  from  the  folution  of  iron,  and  to  expofe  it  to  the 
madder  moift.  The  colour  will  become  more  equal  and 
velvety.  The  folvents  of  iron  are  almoft  the  fame  for  this 
colour  as  for  the  yellow  colour  already  mentioned. 

I  fupprefs  here  every  thing  that  regards  manipulation,  that 
I  may  attend  only  to  chemical  relations;  and  on  that  account 
I  diall  mention  an  obfervation  which  may  ferve  to  guide  the 
artift  in  brightening  the  violet  on  his  cotton.  The  red  of 
madder  and  the  oxyd  of  iron  depofited  on  the  ftuff  determine 
the  violet  colour.  This  colour  becomes  red  or  blue,  ac¬ 
cording  as  either  of  the  two  principles  predominates.  The 
dyer  knows  by  experience  how  difficult  it  is  to  obtain  a  com¬ 
bination  which  produces  the  tone  of  colour  defired,  efpe- 
cially  when  it  is  required  to  be  very  full,  lively  and  durable. 
This  objedl,  however,  may  be  obtained,  not  only  by  varying 
the  proportions  of  the  two  colouring  principles,  but:  alfo  by 
varying  the  procefs  of  brightening.  The  only  point  is,  to 
be  acquainted  with  the  two  following  fafts ;  that  the  foda 
deftroys  the  iron,  while  the  foap,  by  ftrong  ebullition,  feizes 
in  preference  the  red  of  the  madder.  Hence  it  is,  that  the 
colour  may  be  inclined  to  red  or  blue,  according  as  you 
brighten  with  one  or  the  other  of  thefe  mordants.  Thus, 
cotton  taken  from  the  madder  dye,  when  waflien  and  boiled 
in  the  brightening  liquor  with  30,00  of  foap,  will  give  a 
fuperb  violet;  whereas  you  will  obtain  only  a  plum  colour 
in  treating  it  with  foda. 

The  oxyd  of  iron  precipitated  on  any  ftuff  unites  alfo 
very  advantageouily  with  the  fawn  colour  furniffied  by  aftrin- 
gents,  and  by  varying  the  ftrength  of  mordants  an  infinity 
of  ffiades  may  be  produced.  In  this  cafe,  it  is  lefs  a  combi¬ 
nation  or  folution  of  principles,  than  the  ftmple  mixture  or 
juxta-pofition  of  the  colouring  bodies  on  the  ftuff.  By  means 
of  a  boiling  heat.  We  may  combine  in  a  more  intimate 
manner  the  oxyd  of  iron  with  the  aftringent  principle  ;  and 

then 
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then  it  is  brought  to  the  ftate  of  black  oxyd ,  as  has  been 
obferved  by  our  colleague  Berthollet.  It  is  poffible  alfo  to 
embrown  thefe  colours,  and  to  give  them  a  variety  of  tints, 
from  the  bright  grey  to  the  deep  black,  by  merely  palling  the 
cottons  impregnated  with  the  aflringent  principle  through 
a  folution  of  iron.  The  oxyd  is  then  precipitated  itfelf  by 
the  principle  which  is  fixed  on  the  fluff. 

An  observation,  which  may  become  of  the  utmofl  value 
for  the  art  of „ dyeing,  is,  that  the  mofl  ufual  aflringent  ve¬ 
getables  all  furnilh  a  yellow  colour,  which  has  not  much 
brilliancy,  but  which  has  Sufficient  fixitv  to  be  employed 
witn  advantage.  This  yellow  colour  is  brightened  in  the 
Series  of  vegetables,  in  proportion  as  the  aflringent  principle 
is  diminished,  and  the  vivacity  of  the  colour  is  augmented 
in  the  fame  proportion.  It  is  difficult  then  to  obtain  yellow 
colours  which  are  at  the  fame  time  durable  and  brilliant. 
Thefe  two  valuable  qualities  are  to  each  other  in  an  inverfe. 
ratio  •  but  it  is  poffible  to  unite  the  colouring  principles  in 
fuch  a  manner  as  to  combine  fplendour  with  fixity.  Green 
oak  bark  unites  perfectly  with  yellow  weed,  and  fumach 
with  green  citron.  It  is  by  this  mixture  that  we  'may  be  able. 


to  combine  with  the  oxyd  of  iron  vegetable  colours,  the. 
fplendour  of  which  is  equal  to  their  durability. 

I  ffiall  conclude  thefe  reflections  with  an  obfervation  in 
regard  to  the  employment  of  aftringents  in  the  dyeing  of 
cotton.  It  has  been  pretended,  that  by  increafing  the- pro¬ 
portions  of  fumach  and  the  bark  of  alder  tree  or  oak,  thefe 
fub  fiances  might  fupply  the  place  of  gall-nuts  in  dyeing 
con.an  led.  .1  mould  have  received  the  more  pleafure  from 
this  difeovery,  as  galls  tend  to  render  our  colours  confiderably 
ileaiei,  and  as  I  could  have  procured  fumach  at  a  very  low 
Price,  fince  it  grows  alinoft  every  where  in  the  dry  parts  of 
our  fouthern  difoiefis,  But  I  can  fafely  aflert,  that  it  is  im. 


poffible  to  employ  thefe  as  fubftitutes,  in  whatever  dofes  they 
may  be  ufed.  The  colour  is  always  much  paler,  poorer, 
and  Ids  fixed.  I  know  that  the  cafe  is  not  the  fame  in  re- 
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■gard  to  dyeing  wool  and  {ilk,  in  which  it  may  be  employed 
with  fuccefs  ;  and  in  giving  an  account  of  this  difference,  I 
think  the  caufe  of  it  may  be  found  in  the  nature  of  the  ^all- 
nuts.  i.  The  acid  which  they  exclusively  contain,  as  Ber- 
thollet  has  proved,  facilitates  the  decompontion  of  the  foap 
with  which  the  cottons  have  been  impregnated,  and  the  oil 
then  remains  fixed  in  their  tiffue,  and  in  a  greater  quantity, 
as  well  as  in  a  more  intimate  combination.  2.  The  sail- 
nuts,  which  owe  their  development  to  animal  bodies,' retain 
a  character  of  animalifation,  which  they  tranfmit  to  the 
vegetable  fluff,  and  by  thefe  means  augment  its  affinities 
with  the  colouring  principle  of  the  madder;  for  it  is  well 
known  of  what  utility  animal  fubftances  are  to  facilitate 
this  combination.  This  animalifation  becomes  ufelefs  in 
operating  upon  woollen  or  frlk. 


X.  Defcripiion  of  a  Thermometer  which  marks  the  greaivjl 
Degrees  of  lieat  and  Colei ,  from  one  dime  oj  OhfcrvatiQji 
to  another ,  a?id  may  aljo  regifer  its  own  Height  at  every 
Infant.  By  Alex,  Keith ,  Efq.  F.R.S.  and  F.A.S. 
Edin.  From  the  Tran  faff  10ns  of  the  Royal  Society  of 
Edinburgh,  Vol.  IF.  1798. 
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JL  H E RM O METERS  have  hitherto  been  defective 
meteorological  purpofes,  in  fo  far  as  they  only  point  out  the 
degree  of  heat  at  the  moment  of  infpe&ing  them,  but  do 
not  (hew  what  the  difference  has  been,  from  the  time  of  one 
obfervation  to  another. 

The  ingenious  Robert  Hook,  in  the  end  of  the  laft  cen- 
tury,  mentions  his  intention  of  making  a  thermometer  for 
the  above  purpofe ;  but  it  does,  not  appear  that  it  was  ever 

executed  :  neither  does  he  explain  how  it  was  to  have  been 

done. 

The  thermometer,  invented  by  Mr.  James  Six,  as  deferibed 
Jit  the  7  2d  volume  of  the  Philofophical  Tran  fact  ions  of  the 
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Hoyal  Society  of  London,  is  made  to  fhew  its  grcateft  rile 
or  fall  from  one  period  of  obfervation  to  another.  This  is 
done  by  means  of  two  fmall  pieces  of  black  glafs,  which 
float  on  two  different  furfaces  of  mercury,  within  two  glafs 
tubes  hermetically  fealed.  Thefe  floats,  when  railed  to  their 
greateft  height,  adhere  to  the  fides  of  the  tube,  by  means 
of  a  fpring  of  glafs,  and  become  ftationary,  although  the  mer¬ 
cury  falls.  After  the  obferver  has  noted  the  temperature, 
he,  by  a  magnet  held  in  his  hand,  draws  down  the  float  to 
the  furface  of  the  mercury,  in  confequence  of  a  fmall  bit  of 
fleel  wire  being  inclofed  in  the  float,  and  the  inftrument  is 
prepared  for  another  obfervation.  This  is  an  ingenious  in¬ 
vention,  but  requires  too  delicate  workmanihip  to  be  fit  for 
common  ufe  :  befides,  it  cannot  be  made  to  record  the  de¬ 
grees  of  heat  at  intermediate  periods. 

The  thermometer  lately  invented  by  Dr.  Rutherford,  of 
Balilifh,  and  defcribed  in  the  3d  vol.  of  the  Edinburgh 
Tranfadtions,  is  alfo  an  ingenious  contrivance,  but  has  the 
fame  defeat  of  marking  only  the  extreme  points  to  which 
the  liquor  has  rifen  or  fallen  in  two  feparate  glafs  tubes. 

Some  years  ago  it  occurred  to  me,  that  an  air  thermometer 
might  be  ufed  for  the  purpofes  required ;  and  accordingly 
I  read  to  this  fociety  a  defeription  of  the  inftrument.  But 
havinor  formed  another  inftrument  of  a  more  Ample  con- 

O  i. 

ft  ruction,  I  beg  leave  to  give  a  defeription  of  it. 

AB,  fig.  1.  (Plate  I.)  is  a  tube  about  14  inches  long,  and 
•|  of  an  inch  calibre,  of  thin  glafs,  fealed  or  clofed  at  top. 
To  the  bottom,  which  is  bent  upwards,  there  is  joined  a 
glafs  tube  7  inches  long,  and  A-ths  of  an  inch  calibre,  open 
at  top.  The  tube  AB  is  filled  with  alcohol,  and  from 
B  toE  is  filled  with  mercury. — As  liquids  are  incompreffible 
by  weight  in  any  perceptible  degree,  neither  the  alcohol  nor 
mercury  will  be  affected  by  the  weight  of  the  atmofphere. 

F  D  is  a  fcale  of  brafs  or  ivory,  about  inches  long,  di¬ 
vided  in  the  ufual  way.  E  is  a  fmall  conical  piece  of  ivory 
or  glafs,  of  a  proper  weight,  made  to  float  on  the  furface  of  j 

the 
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the  mercury  in  the  fmaller  tube ;  to  which  float  is  joined  a 
wire,  termed  the  float- wire,  reaching  to  II,  having  a  knee 
bent  at  a  right  angle,  which  raifes  one  index,  and  depreffes 
another,  according  as  the  mercury  rifes  or  falls.  This  part 
of  the  apparatus  is  defended  from  wind  or  rain  by  means  of 
a  glafs  tube  7^  inches  long,  clofed  at  top  and  open  at  bottom, 
fo  wide  as  to  flide  eafiiy  over  the  fcale,  and,  by  means  of  a 
brafs  rim  cemented  to  it,  made  to  fit  exactly  to  the  circular 
bafe  of  the  fcale.  This  cover  need  not  be  taken  off, ,  except 
when  the  mflrument  is  to  be  prepared  for  an  obfervation, 
[The  operation  of  the  float  and  indexes  will  be  better  un¬ 
derflood  from  fig.  4,  where  a  fimilar  apparatus,  but  belong¬ 
ing  to  a  newly  invented  barometer,  is  reprefented  on  a  larger 
fcale.] 

F  G  is  the  fcale  fixed  to  a  circular  piece  of  wood  or  brafs 
D,  through  which  the  fmall  tube  is  made  to  pafs.  From 
G  to  F  is  a  niece  of  the  fmallefl  g-old  wire  flretched  alon? 
the  fcale,  fixed  at  the  ends  by  two  pins.  L  L  are  two  in¬ 
dexes,  formed  of  thin  black  oiled  filk,  pierced  by  the  fmall 
wire  in  fuch  a  manner  as  to  flide  upwards  and  downwards 
with  a  very  fmall  force,  not  more  than  two  grains.  H,  the 
knee  of  the  float-wire  before  defcribed,  is  made  to  encom- 
pafs  the  fmall  wire  between  the  two  indexes,  fo  that,  when 
the  float  rifes,  the  upper  index  is  moved  upwards,  and, 
when  it  defcends,  it  leaves  the  upper  index  flationary,  and 
pufhcs  down  the  lower  one,  which  is  alfo  left  flationary 
when  the  float  rifes.  When  the  inflrument  is  to  be  prepared 
for  an  obfervation,  the  one  index  is  to  be  pulled  down,  and 
the  other  raifed,  by  means  of  a  bit  of  wire,  bent  for  the 
purpofe,  until  both  of  them  touch  the  knee  of  the  float- 
wire  :  and  when  it  is  again  obferved,  the  upper  index  will 
point  out  the  greateft  degree  of  heat,  and  the  lower  the 
greateft  degree  of  cold,  fince  the  time  they  were  fet. 

If  this  thermometer  is  to  be  adapted  to  a  piece  of  clock¬ 
work,  in  order  to  record  the  degrees  of  heat  at  each  hour 
and  minute  of  time,  it  ought  to  be  made  of  larger  dimen- 
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(ions.  The  large  tube  may  be  40  inches  long,  and  not  in^ 
creafed  in  diameter ;  but  the  fmall  tube  ought  to  be  enlarged 
in  diametef,  and  not  in  length.  The  alcohol  will  thus  be  af¬ 
fected  by  heat  or  cold  in  as  fhort  a  time  as  that  before  de- 
feribed. 

It  is  unneceffary  to  explain  the  clock-work.  It  is  fuffi- 
cient  to  fay,  that  a  hollow  cylinder  of  any  light  fubftance,, 
7  inches  long  and  5  inches  diameter,  is  made  to  revolve 
upon  a  vertical  axis  once  in  3 1  days  or  a  month  ;  a  piece  of 
fmooth  vellum  or  paper  is  put  round  this  cylinder,  pafted 
only  at  the  joining,  but  fo  as  to  make  it  adhere  clofe  to  the 
cylinder  :  on  this  are  drawn  31  equal  perpendicular  divifions, 
numbered  at  top,  1,  2,  3,  See.  each  of  which  is  fubdivided 
into  fix  parts,  to  anfwer  to  4  hours.  The  length  of  this  cy¬ 
linder  is  divided  by  lines  furrounding  it,  or  zones,  in  fuch 
number  as  to  correfirond  to  the  fcale  of  Fahrenheit’s  therm. 

jl 

viz.  from  o  to  ioo°.  Thefe 'divifions  ought  to  be  engraved 
on  copper,  and  a  number  of  imprefiions  thrown  off  on 
fmooth  or  vellum  paper,  in  order  that  one  may  be  ready  to 
put  on  each  month. 

MN,  fig.  2.  reprefents  the  cylinder  covered  with  one  of 
thefe  imprefiions.  P  P  is  the  fcale  fixed  to  the  frame  in 
which  the  cylinder  turns.  The  divifions  on  this  fcale  cor- 
refpond  to  thofe  on  the  cylinder. 

Q,  is  a  piece  of  black  lead  pencil,  joined  to  the  end  of  the 
float-wire,  in  place  of  the  knee  before  mentioned.  This 
pencil  is  made  to  prefs  lightly  on  the  cylinder,  by  means  of 
the  fmall  weight  R.  And  as  the  pencil  rifes  or  falls  by  heat 
and  cold,  it  marks  the  degrees  on  the  fcale  of  the  cylinder  ; 
and  the  cylinder  being  conllantly  revolving,  the  divifion  for 
each  day  and  parts  of  a  day  will  fucceffively  be  marked  by 
the  pencil,  which  will  leave  a  trace,  deferibing  an  undulated 
line,  diftinedy  delineating  the  temperature  of  each  day 
through  the  month.  Thefe  papers,  when  taken  off  and 
bound  together,  will  make  a  complete  regifter  of  the  tem¬ 
perature  for  the  year ;  or,  if  they  are  pafted  to  one  another. 
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ill  their  order,  they  will  form  a  thermometncal  chart,  by 
'which  the  variations  of  heat  and  cold,  during  the  year,  may 
all  be  feen  and  compared  by  one  glance  of  the  eye. 

By  infpebfing  fig.  2.'  the  effedt  of  the  inRrument  may  bdt 
feen.  It  appears  that  the  paper  had  been  put  on  the  cylin¬ 
der  the  fifft  day  of  the  month,  at  mid-day,  when  the  ther¬ 
mometer  hood  at  45  ;  that  it  fell  gradually  till  mid-night  to 
250  ;  thereafter  it  rofe  till  the  2d,  at  1  P.  M.  when  it  Rood  at 
42 1 5  then  it  defeended  at  mid-night  to  35  that  on  the 
4th  at  noon  it  rofe  to  50;  and  at  noon  the  loth  of  the 
month  it  Rands  at  40 '. 

If  3  inches  be  added  to  the  length  of  the  cylinder,  it  may 
be  made  to  delineate  the  variations  of  the  barometer  as  welt 
as  the  thermometer,  and  thereby  to  form  a  complete  chart 
or  view  of  the  progrefs  of  both  of  them.  And  if  mRramentS 
of  this  kind  Were  kept  in  different  parts  of  the  country,  and 
their  charts  compared  together,  it  would  aRord  much  in¬ 
formation  with  regard  to  meteorology., 


XI.  Defcription  of  a  Barometer ,  which  marks  the  Rife  and  Fall 
of  the  Mercury  from  two  different  Times  of  Obfer-Vation ;  in¬ 
vented  by  Alex .  Kfith ,  Efq.  F.  R.  S.  and  F.  A.  S. 
Edin.  From  the  Tranfadlions  of  the  Royal  Society  of 
Edinburgh,  Vol.  IV.  1798* 

A  BCD,  fig.  3.  (Plate  I.)  is  a  glafs  tube  bent  in  the  man¬ 
ner  reprefented,  open  at  D,  and  hermetically  fealed  at  A. 
From  A  to  B  is  8  inches  long,  and  about  -J  of  an  inch  ca¬ 
libre.  From  B  to  C  31J-  inches  long,  and  about  p  inch 
calibre.  And  from  C  to  D  4*-  inches  long,  and  f  inch  ca¬ 
libre.  The  tube  is  filled  with  mercury,  the  length  from  A 
to  E  being  29  f  inches.  When  the  tube  is  hung  perpendi¬ 
cularly,  the  mercury  will  fall  from  B  towards  E,  leaving  a 
yacuum  from  A  to  B,  When  the  atmofphere  becomes  hea- 
Vox,  IF  F  vier, 
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vier,  the  mercury  falls  in  the  tube  D  C,  and  when  lightef 
.it  rifes.  The  range  of  the  fcale  is  about  3  inches,,  being 
equal  to  that  of  a  common  barometer  of  the  beft  construc¬ 
tion,  .which  has  a  bafon  with  a  very  broad  furface.  This 
inftrument  moves  in  a  direction  contrary  to  that  of  the  com¬ 
mon  barometer,  the  one  riling  while  the  other  falls. 

Fig.  4  reprefents  the  tube  D  C,  &c.  on  a  larger  fcale. 
This  part  of  the  inftrument  is  conftrubfed  exactly  in  the 
fame  way  as  the  fcale,  float,  &c.  of  the  thermometer  de- 
ferihed  in  the  article  immediately  preceding  the  prefent.  F 
is  the  float,  having  the  float-wire  fixed  to  it,  terminating  in 
a  knee  at  a  right  angie  between  the  indexes  L  L,  where  it 
embraces  a  very  fmall  wire  ftretched  along  the  fcale,  and 
thereby  raifes  or  lowers  them  as  the  mercury  rifes  or  falls 
in  the  tube  D  C. 

The  barometer  is  prepared  for  obfervation,  by  bringing 
down  the  one  and  railing*  the  other  index  till  both  touch  the 
knee  of  the  float-wire.  When  next  obferyed,  the  upper 
index  will  point  out  the  greateft  depreftion  of  the  mercury 
■ — or  lightnefs  of  the  atmofphere  ;  and  the  lower  the  greateft., 
rife  of  the  mercury— or  weight  of  the  atmofphere  fince  the 
fcale  was  prepared. 

By  this  means,  the  variations  of  the  atmofphere  are  much 
more  truly  pointed  out  than  by  the  common  barometer  ; 
for  it  often  happens,  that,  during  tempeftuous  weather,  or 
before  it,  the  mercury  both  rifes  and  falls  within  a  few 
hours,  or  during  the  night-time;  which  variations  cannot 
be  noticed  by  any  of  the  barometers  now  in  ufe.  The 
fudden  fall  and  rife,  or  even  the  rife  and  fall  of  the  mercury, 
always  denote  an  extraordinary  agitation  in  the  atmofphere. 
By  a  common  barometer  the  mercury  may  be  at  the  fame 
height  in  the  morning  that  it  was  the  night  before;  which 
leads  to  a  concluflon,  that  as  there  has  been  no  agitation 
of  the  mercury,  there  will  be  calm  or  fettled  weather :  but 
„  this  new  barometer  will  often  ihew  in  fuch  cafes,  that  the 


one 
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one  float  has  been  railed  and  the  other  depreifed  as  much; 
Which,  inftead  of  indicating  calm  weather,  denotes  that 
tempefluous  weather  may  be  expedled. 

The  weight  of  the  atmofphere  at  great  heights  might  be 
difcovered,  by  fufpending  this  inftmment  to  an  air-balloon. 


XII.  On  the  different  Properties  of  Metal  and  Wooden 

Springs . 

T' 

HE  fpring  is,  in  a  variety  of  pieces  of  mechanifm,  not 
only  a  very  ufeful  auxiliary,  but  in  fome  (as  in  pocket- 
watches,  gun-locks,  &c.)  an  indifpenfible  requifite.  But 
from  the  difficulty  of  getting  fprings  to  hand,  as  the  work¬ 
men  exprefs  it,  to  their  temper,  they  are  not  fo  frequently 
applied  to  the  purpofes  of  mechanics  as  otherwife  they  might 
be.^  Great  judgment  and  fkill,  as  every  one  knows  who  is 
converfant  with  the  fubjedt,  are  required  to  give  to  a  metal 
fpring  its  due  degree  of  temper ;  for,  if  made  too  hard,  it 
fnaps  ;  if  not  hard  enough,  it  lets.  Metal  fprings,  however, 
frequently  fail  from  another  caufe,  which  is  very  little  under- 
itood  ;  in  confequence  of  which,  the  failure  is  ufually  attri¬ 
buted,  tnough,  as  prefently  will  be  feen,  unjuflly,  to  the 
■  unfkilfulnefs  of  the  workman.  It  is  a  circumftance  nqt  com¬ 
monly  obferved  refpedling  a  metal  fpring,  that  if  it  has  not 
fomething  to  flop  againft,  but  is  buffered  to  vibrate  after  per¬ 
forming  the  requifite  adlion,  it  will,  111  a  fhort  fpace  of  time, 
if  the  adlion  be  frequently  repeated,  either  break  or  fet. 
Whence  this  property  arifes  is  not  at  prefent  the  objeft  of 
enquiry.  It  is  mentioned  that,  in  cafes  which  will  admit 
of  it,  this  inconveniency  may  be  guarded  againfl.  In  thofe 
cafes  in  which  the  vibration  cannot  conveniently  be  avoided, 
a  wooden  fpring,  which  is  not  fubjedl  to  the  like  inconve¬ 
niency,  is  the  heft,  and,  perhaps,  the  only  fubflitute.  A, 
wooden  fpring  is,  in  the  property  alluded  to,  the  reverie  of  a 
.metal  one  :  if  flopped  in  its  vibration,  it  foon  fets  or  breaks ; 
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if  permitted  to  vibrate,  its  temper  or  elafticity  fuffers  not 
the  fm  all  eft  diminution, 

A  gentleman,  fome  few  years'  ago,  eftablifhed  a  mill  for  a 
manufacturing  purpofe,  in  which,  having  occafton  to  apply" 
fprings  under  the  circumftances  mentioned  above,  he  at  nrft 
attempted  to  make  ufe  of  metal  ones,  but  in  vain,  being 
never  able  to  make  them  hand  a  fmglc  day’s  work..  He* 
tried  every  kind  of  fteel,  and  employed  many  different  work¬ 
men,  but  ft  ill  without  fuceefs.  Merely  as  a  temporary  ex¬ 
pedient,  till  fuch  time  as  he  could  get  a  frefli  fupply  of  fteel 
fprings,  he  one  day  tried  a  wooden  one,  which,  to  his 
agreeable  furprife,  completely  anfwered  his  purpofe;  and 
from  that  time,  as  may  be  concluded,  he  never  uicd  any 
other  than  wooden  ones.  The  experiment  was  perfectly 
decifive  :  the  fprings  were  in  daily  action  for  four  years  fuc- 
ceflively,  making,  in  a  common  way,  from  forty  to  fifty 
ftrokes  in  a  minute  on  an  average.  At  the  expiration  of  the 
four  years,  thofe  fprings  which  had  efcaped  accidents  were 
as  elaftic,  and  as  ftrong,  as  when  fir  ft  put  into  adtion.  The: 
wood  they  were  made  of  was  red  deal,,  clean  grained,  and 
.perfectly  free  from  knots. 

To  many  manufacturers'  who  employ  machinery  for  va¬ 
rious  purpofes,  in  which  fprings,  that.xnuft  be  iurfered  to  vi¬ 
brate,  form  a  part,  this  information,  which  may  to  feme  ap¬ 
pear  trivial,  will  be  found  highly  uiekd. 


XIII.  The  Procefs  fnggejicd  hy  James  CARMICHAEL 
8 MYTH y  M.D .  F.R.S.  Fellow  of  the  Royal  College  of 
Phyjicians%  and  Phyfician  Extraordinary  to  his  Majejlyr 
for  determining  the  Effect  of  the  fPipic  Acid  in  dejlroying 
Contagion.  ExtraBed  from  Ah  Account  of  the  Experi¬ 
ment  made  at  the  Defire' of  the  Lords  CommifTioners  of 
the  Admiralty  on  board  the  Union  Hofpital  Ship.  1796* 

*  1  HE  f  object  of  this  article  is  of  the  greateft  importance, 
the  fadts  which  have  been  eftablifhed  by  the  experi¬ 
ment's- 
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isnents  made  on  board  the  Union  and  other  fhips-  at  Sheer- 
nefs,  are  worthy  of  attention.,  and  cannot  be  too  flrongly 
recommended  to  the  notice  of  every  perfon  who  wifhes  to  be 
mailer  of  a  Ample  and  efficacious  method  for  deftroying  con-, 
iagion,  or  preventing  it  from  breaking  out,  where  there  may 
be  reafon  to  fear,  from  concurring  circumiianc.es,  that  there 
is  a  danger  of  Inch  an  evil  manifefting  itfelf. 

The  experiment  on  board  the  Union  was  conducted  by 
Mr.  Menzies,  late  furgecn  to  his  majefty’s  lloop  Difcovery, 
and  by  Mr.  BafTan,  iurgeon  of  the  Union ;  and  when  it  is 
confidered,  that  frefh  contagion  was  daily  pouring  into  the- 
hofpital  from  the  Ruffian  veffels,  which  were  at  that  time 
lying  in  the  Downs.,  and  which  had  brought  with  them  a 
fpecies  of  fever  that  might  in  every  fenfe  of  the  word  be 
termed  an  epidemv,  it  will  be  allowed,  that  the  fuccefs  which 
attended  it  was  fuch  that  it  cannot  be  too  generally  known. 

The  wards  were  extremely  crowded,  and  the  fick  of  every 
defcription  lay  in  cradles,  promifcuoufly  arranged,  to  the- 
number  of  nearly  two  hundred  ;  of  which,  about  one  hun¬ 
dred  and  fifty  were  in  different  ftagcs  of  the  above  malignant 
fever,  which  was  extremely  contagious,  as  appeared  evident 
from  its  rapid  progrefs  and  fatal  eflfebts,  among  the  attend¬ 
ants  on  the  lick,  and  the  f  lip’s  company. 

The  utenfils  and  materials  provided  for  the  procefs  were 
the  following  :  A  quantity  of  fine  land,  about  two  dozen 
quart  earthen  pipkins,  as  many  common  tea-cups,  fome 
long  flips  of  glafs  to  be  ufed  as  fpatulas,  a  quantity  of  con¬ 
centrated  vitriolic  (fulphuric)  acid,  and  a  quantity  of  pure 
nitre  (nitrat  of  potafh). 

The  procefs  was  conducted  in  the  following  manner: 
tft,  All  the  ports  and  fcuttles  were  flmt  up  ;  the  fand,  which 
had  been  previoully  heated  in  iron  pots,  was  then  lcooped 
out  into  the  pipkins  bv  means  of  an  iron  ladle ;  and  in  this 
heated  fand,  in  each  pipkin,  a  final!  tea-cup  was  immerfed, 
containing  about  half  an  ounce  of  the  fulphuric  acid,  to 
which,  after  it  had  acquired  a  proper  degree  of  heat,  an 
equal  quantity  of  nitrat  of  gftafh  in  powder  was  gradually 

F  3  addedj 
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added,  and  the  mixture  ftirred  with  a  glafs  fpatula  till  the 
vapour  arofe  from  it  in  confiderable  quantity  The  pip¬ 
kins  were  then  carried  through  the  wards  by  the  nurfes  and 
convalefcents,  who  kept  walking  about  with  them  in  their 
hands,  occafionally  putting  them  under  the  cradles  of  the 
fiek,  and  in  every  corner  where  any  foul  air  was  fufpe£ted 
to  lodge.  In  this  manner  they  continued  fumigating,  until 
the  whole  fpace  between  decks  was  fore  and  aft  filled  with 
the  vapour,  which  appeared  like  a  thick  haze. 

The  vapour  at  firft  excited  a  good  deal  of  coughing  among 
the  patients,  which  gradually  ceafed  as  it  became  more  ge¬ 
nerally  diffufed  through  the  wards  :  part  of  this  effect,  how¬ 
ever,  was  to  be  attributed  to  the  inattention  of  thofe  who 
carried  the  pipkins,  in  putting  them  too  near  the  faces  of 
the  lick ;  which  caufed  them  to  inhale  the  ftrong  vapour,  as 
it  immediately  ilfued  from  the  cups. 

The  body-clothes  and  bed-clothes  of  the  lick  were,  as 
much  as  poffible,  expofed  to  the  nitrous  vapour  during  the 

•*  That  the  fumes  of  the  mineral  acids  pofieffed  the  property  of  flopping 
contagion  was  proved  by  Guyton  as  far  back  as  the  year  1773,  who,  by 
means  of  the  fumes  of  muriatic  acid  extricated  from  the  muriat  of  foda 
(fea  fait)  by  the  fulphuric  acid,  purified  the  air  of  the  cathedral  of  Dijon, 
which  had  been  fo  much  infefted  by  exhumations  that  they  were  obriged 
to  abandon  the  building.  The  procefs  was  afterwards  published  under 
the  form  of  “  Inflrudlions  for  purifying  the  air  in  the  military  hofpitals 
pf  the  French  republic;'’  a  copy  of  which  appeared  in  the  Journal  de  Phy- 
fique,  Ventofe,  an  2.  ere  Frantp  The  procefs  confifted  in  removing  the 
patients,  heating  feme  common  fait,  previoufly  moiftened  with  water, 
upon  a  ffeve,  and  then  pouring  fulphuric  acid  upon  the  hot  fait*  In  an 
inflant  the  fulphuric  acid  begins  to  a 61  upon  the  fait,  combines  with  it$ 
foda,  and  difengages  its  acid,  which  rifes  in  the  hate  of  vapour.  The 
qperator  then  leaves  the  room,  and  fhuts  the  door  ;  and,  after  twelve  hours, 
returns,  and  opens  the  windows,  to  admit  frefn  air. 

Dr.  Smith  deferves  great  praife  for  his  meritorious  perfeverance  till  he 
got  the  ufe  of  acid  fumes  introduced  into  the  Englifh  hofpital  fhips  ;  and 
his  fubflitu ting  nitre  for  common  fait  was- a  happy  improvement ;  for, 
though  acid  fumes  were  known  to  prevent  infection,  there  was  no  proof  of 
their  having  contributed,  at  the  fame  time,  to  the  recovery  of  the  fick, 
fill  thefe  experiments  were  made  a^ording  to  infti‘u6lions  drawn  up  by 
him.  Edit. 
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fumigation ;  and  all  the  foul  linen  removed  from  them  was. 
immediately  immerfed  in  a  tub  of  cold  water,  afterwards. 

m  F 

carried  on  deck,  rinfed  out,  and  hung  up  till  nearly  dry, 
and  then  fumigated  before  it  was  taken  to  the  wafh-houfe  : 
a  precaution  extremely  neceffiuy  in  every  cafe  of  infectious* 
diforder.  Due  attention  was  affo  paid  to  cleanlinefs  and> 

ventilation.  v  :v 

It  took  about  three  hours  to  fumigate  the  fhip.  In  about 
an  hour  after,  the  vapour  having  entirely  fublided,  the  ports 
and  fcuttles  were  thrown  open  for  the  admilfion  of  frefh  air. 
It  could  be  plainly  perceived,  that  the  air  of  the  hofpital 
was  greatly  fweetened  even  by  this  fir  ft  fumigation.  The 
procefs  was  repeated  again  next  morning  ;  and  the  people 
employed,  being  now  better  acquainted  with  it,  were  more 
expert,  and  finifhed  the  whole  in  about  an  hour’s  time.  In 
an  hour  afterwards,  the  vapour  having  entirely  fublided,  the 
frefh  air  was  freely  admitted  into  the  hofpital  as  before. 
Fewer  pipkins  were  employed  for  the  evening  fumigations 
than  for  thofe  of  the  mornings,  as  the  frefh  air  could  not  be 
admitted  fo  freely  after  the  former  as  the  latter. 

The  pleafing  and  immediate  effebt  of  the  fumigation  in 
deftroying  the  offenfive  and  difagreeable  fmell,  ariling  from 
fh  many  lick  crowded  together,  was  now  very  perceptible, 
even  to  the  nurfes  and  attendants ;  the  confequence  of 
which  was,  that  they  began  to  place  fome  degree  of  confi¬ 
dence  in  its  efficacy,  and  approached  the  cradles  of  the  in¬ 
debted  with  lefs  dread  of  being  attacked  with  the  diforder :  fo 
that  the  lick  were  better  attended,  and  the  duty  of  the  hof¬ 
pital  was  more  regularly  and  more  cheerfully  performed. 
In  Ihort,  a  pleafing  gleam  of  hope  feemed  now  to  call  its 
eheenng  influence  over  that  general  defpondency,  which 
was  before,  evidently  pictured  in  every  countenance,  from  the 
dread  and  horror  each  individual  naturally  entertained  of 
being,  perhaps,  the  next  vibtim  to  the  malignant  powers  of 
a  virulent  contagion. 

Ii  is  a  remarkable  fabt,  that  from  the  26th  of  November 
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when  the  fumigation  was  firft  reforted  to*  till  the 
35th  of  December,  not  a  perfon  on  board  was  attacked 
with  the  fever,  though,  in  the  three  months  preceding,  more 
than  one  third  of  all  the  people  in  the  ftqp  had  been  feized 
with  the  diftemper,  and  of  thefe  more  than  one  in  four  were 
carried  off  by  it  5  and  the  probability  is,  that  the  ficknefs  and 
mortality  would  have  gone  on,  increaling  in  proportion  to 
the  diffufion  of  the  contagion,  and  to  the  increaling  defpond- 
ency  of  the  people,  who  conlidered  themfelves  as  fo  many 
devoted  victims . 

The  advantage  of  the  fumigation  was  not  felt  by  the  {hip’s 
company  and  attendants  alone,  whom  it  preferved  Tom  the 
baneful  effects  of  the  fever :  the  fiek  and  convalefcents 
derived  almoft  an  equal  benefit  from  it.  The  fymptoms 
of  the  difeaie  were  meliorated,  and  loft  much  of  their 
malignant  appearance ;  and  the  advantage  of  a  pure  air,  and 
free  from  ftench,  to  convalescents,  may  be  readily  con¬ 
ceived. 

Great  confidence  is  always  dangerous.  It  proved  fo  on 
the  prefent  occafion.  On  the  17th  of  December  they  ima¬ 
gined  themfelves  fo  fecure,  that  they  difcontinued  the  cuf- 
tom  of  fumigating:  morning:  and  evening;,  thinking;  that 
once  a  day  was  fulficient ;  on  the  25th,  one  of  the  nurfes 
fuffered  a  flight  attack;  and  on  the  26th,  amarine,  who, 
for  a  week  before,  had  been  in  a  ftate  of  intoxication,  was 
feized  with  the  fever,  of  which  he  died.  Thefe  two  acci¬ 
dents  gave  immediate  alarm  :  they  returned  again  to  the 
practice  of  fumigating  twice  a  day ;  and  from  that  time  to 
the  extermination  of  the  diforder,  there  was  not  an  inllance 
of  a  perfon  fuffering  from  contagion  on  board  thefliip. 

The  fuccefs  of  the  experiment  was  not  confined  to  the 
Union.:-  the  power  of  the  nitrous  vapour  to  deltroy  contagion 
was  equally  difplayed  on  board  the  Ruffian  fiii^s  in  which  it 
was  employed.  The  fafety  too  with  which  it  may  be  em¬ 
ployed,  in  any  fituation,  without  inconvenience  or  rifk  of 
fixe,  is  another  great  recommendation  in  its  favour. 


An  Improved  Inftrumeht  for  drawing  Teeth . 

From  the  defer iption  that  has  been  given  of  the  pro- 
©efs,  no  perfon  can  be  at  any  lofs  in  reforting  to  the 
fame  kind  of  fumigation.  It  is  only  necefiary  to  obferve, 
for  the  fake  of  thole  who  may  not  be  verfant  in  chemical 
purfuits,  that  the  ingredients  ought  to  be  pure,  and  that" 
metal  vefTels  or  rods  mu fc  not  be  employed.  Any  kind  of 
metal  getting  among;  the  ingredients  would  caufe  the  vapour 
to  be  very  noxious,  inftead  of  falutary.  The  fumes  that  rife 
ftibuld  be  white;  if  they  are  of  a  red  colour,  there  is  reafon 
to  fufpeCi  the  purity  of  the  ingredients. 

The  importance  of  this  difeovery  need  not  be  infilled  on  : 
it  is  equally  applicable  to  every  fpecies  of  putrid  contagion, 
even  to  the  plague  itfelf.  It  Ihould  therefore  be  ufed  in  all 
hofpitals  and  parifh  workhoufes ;  and  Ihould  be  conftantly 
reforted  to  by  the  proprietors  of  all  targe  works,  on  the  firft 
appearance  of  infectious  difeafe  among  the  people  employed 
in  them  :  -  indeed,  it  Ihould  be  employed  even  as  a  preven¬ 
tive  in  all  fituations,  where  a  number  of  people,  from  the 
nature  of  their  bufinefs,  are  obliged  to  be  crowded  together, 
or  where,  from  local  eircum fiances,  there  are  reafons  for 
fufpeCting  that  the  purity  of  the  air  is  injured  by  noxious 
exhalations  or  other  caufes.  If  there  be  any  circumftances 
in  which  its  utility  might  be  called  in  queftion,  it  can  only 
be  in  cafes  of  inflammatory  difeafes  ;  for,  in  fuch,  fuperoxy- 
genation  has  been  found  hurtful. 
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XIV.  Dcfcription  of  an  improved  German  Key  for  extra&ing 
'  Teeth.  By  Mr,  CllAkLEB  Brown ,  Surgeon.  Commu¬ 
nicated  by  the  Inventor. 

HP  /  .  .  .  , 

JL  HE  obfervations  with  which  you  accompanied  the 
announcement  of  my  improvement  in  your  laft  number, 
renders  any  introduction  to  the  dcfcription  of  the  inftrument 
nnneceffary. 

The  handle  A  (Plate  II.)  is  made  of  ivory,  very  large  anil 
heavy,  with  the  view  of  giving  greater  purchafe  to  the  ope¬ 
rator,  B  is 


^  On  the  ufe  of  Chrome, 

B  Is  a  circular  milled  projection  on  one  end  of  the  lever 
£K,  and  ferves  as  a  thumb-piece  to  be  preffed  into  the 
fhank  againft  a  fpring  placed  below  the  fame  end  of  the 
lever ;  by  which  means  the  end  K  is  raifed  fo  as  to  unlock 
the  claw  when  it  is  wifhed  to  be  turned  to  another  fide  of  the 
inftrument. 

H  thews  a  feCtion  of  this  part  of  the  inftrument,  where  I 
rcprefents  the  fpring  that  is  a&ed  upon  by  preffing  down  the 
thumb-piece  B,  fo  as  to  raife  the  end  K  of  the  lever,  to  dif- 
charo'e  it  from  the  notch  in  the  heel  of  the  claw  when  'the 

c> 

latter  is  wiihed  to  be  moved  to  a  new  poiition. 

C,  the  claw,  is  made  to  come  oft  flat  at  its  lower  extre¬ 
mity,  and  roughed  on  the  infide,  which,  with  the  fhoulder 
E,  forms  a  bed  to  receive  the  tooth. 

D,  the  bolder,  is  made  concave,  to  anfwer  to  the  con¬ 
vexity  of  the  teeth. 

.  G,  the  heel  of  the  claw,  has  four,  fix,  or  a  greater  num¬ 
ber  of  notches  round  it,  fitted  to  receive  the  end  K  of  the 
lever. 

.  The  improvements  introduced  Into  this  inftrument  are 
inch  as  T  hope  will  be  found  to  remedy  the  defeCts  com¬ 
plained  of  in  all  former  ones ;  and  the  facility  with  which  a 
tooth  can  be  drawn  by  its  means,  will,  I  am  fure,  render 
its  adoption  in  practice  univerfal,  as  foon  as  it  fhall  be  ge¬ 
nerally  known. 


XV.  On  the  Ufe  of  the  new  Metal  called  Chrome ,  the  Oxyd 
of  Chrome,  and  the  Chromic  Acid,  By  Cit.  Vau  ynj  ELI 
From  the  Journal  des  Mines,  No.  XXXIV, \ 

HP  .  , 

X  HE  fragility  of  chrome,  the  r-efi  fiance  it  offers  to  the 
aCtion  of  fire,  and  the  fmallnefs  of  the  maffes  in  which  it 
has  hitherto  been  naturally  found,  do  not  leave  us  any  hopest 
that  this  metal  can  ever  be  of  great  utility  in  the  arts.  This 
affertion,  however,  may  be  going  rather  a  little  too  far ;  for 
a  n?w  fub  dance,  the  properties  qf  which  do  not  at  firft  feern 

likely 
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likely  to  be  of  much  benefit  to  foeiety,  is  fometimes  found, 
after  a  certain  period,  to  be  applicable  to  many  important 
purpofes  in  the  arts  and  the  fciences. 

The  acid  and  the  oxyd  of  this  metal,  however,  may  be 
of  the  greatefl  utility.  The  former,  on  account  of  the  beauti¬ 
ful  emerald  green  colour  which  it  communicates,  even  to 
enamel,  without  undergoing  any  alteration  in  its  (hade,  will 
furnifh  painters  in  enamel  with  the  means  of  enriching  their 
pictures,  and  of  improving  their  art ;  and  the  fecond,  br 
the  beautiful  cinnabar  red  colour  which  it  afiumes  and  pre- 
ferves  in  its  combination  with  mercury,  the  orange  red 
colour  which  it  gives  with  lead,  and  the  carmelite  red  which 
it  communicates  to  filver,  may  become  exceedingly  valuable 
to  painting  in  oil  and  in  water  colours. 

It  will  be  no  lefs  ufeful  in  chemiftry,  by  furnifliing  an 
.excellent  re-agent  to  detect  the  fmaHeft  quantities  of  mer¬ 
cury,  filver,  and  lead,  diffolved  in  acids,  by  the  different 
colours  it  produces  in  them  when  its  a&ion  is  affifted  by  an 
alkali.  But  in  the  fame  manner  as  this  acid  ferves  to  dif- 
cover  the  prefence  of  the  above-mentioned  metals*  the 
latter,  in  their  turn,  m^y  ferve  to  difcover  the  chromic  acid, 
jf  it  has  been  previoufly  put  in  a  condition  to  produce  the 
effects  before  mentioned. 

if  abundance  of  the  chromic  acid  fhould  one  day  be 
found  in  any  other  combination  than  that  of  lead  ;  were  it 
extracted  by  means  of  the  carbonat  of  potafh,  we  might 
make  the  red  lead  artificially,  and  furnifh,  in  great  plenty, 
an  excellent  orange  red  colour  for  painting,  which  is  fold 
yery  dear  in  Siberia,  where  it  is  employed  for  that  purpofe 
with  great  effedt.  In  this  refpedf  great  benefit  might  be 
derived  from  the  red  lead,  which  is  diffeminated  in  fmall 
cryflals  or  laminae,  in  the  fiffures  of  quartzy  and  free-flone 
matrices  *,  where  they  are  commonly  found,  by  reducing 

them 

*  As  many  of  our  readers  may  not  he  acquainted  with  the  hiftory  of  this 
red  lead,  we  ihail  give  the  following  (hort  account  of  its  The  foil'll  known 
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them  to  powder,  and  afterwards  boiling  it  in  a  folution  of  the 
carbonat  of  potafh,  and  mixing  with  the  nitrat  of  lead  this 
foiution,  after  its  excefs  in  alkali  has  been  fatu rated  with  the 
nitric  acid.  By  this  procefs  red  lead  may  be  formed  as 
beautiful  as  the  natural,  and  perfectly  free  from  the  matrix. 

There  is  reafon  to  prefume  that  chrome,  in  the  ftate  of  an 
oxyd,  or  in  that  of  an  acid,  will  be  found  either  free  or  in 
combination  with  other  fubftances;  for  the  analyfis  of  the 
emerald  of  Peru  has  fhewn  to  me  that  its  colouring  principle 
is  fupplied  by  the  oxyd  of  this  metal ;  which  is:  a  very  agree¬ 
able  prefage  for  the  goodnefs  and  fixity  of  this  colour,  lince 
we  know  that  the  emerald  may  be  expofed  to  the  moft 
violent  degree  of  heat  without  being  difcoloured. 

I  have  found  alfo  that  the  yellowifh  green  velvety  cryftals,- 
which  often  accompany  the  red  lead  of  Siberia,  are  formed 
of  chrome  and  lead,  both  united  in  the  oxyd  date.  In 
certain  fragments  of  red  lead  there  may  be  feen  alfo  green 
cryftals,  which  have  the  fame  form,  the  fame  dimenfions, 

and 

under  the  name  of  red  lead  was  difeovered  by  M.  Pallas,  in  1770,  in  the 
gold  mine  of  Berefof,  near  Ekaterimbourg  in  Siberia,  under  the  form  of 
prifms  with  four  planes,  with,  or  without,  terminating  pyramids  of  a  beau¬ 
tiful  orange  red  colour,  generally  fixed  in  a  quartzy  matrix,  to  which' they 
adhere  fo  ftrongly  that  it  is  difficult  to  detach  them. 

From  the  above  mine  have  been  procured  all  the  fpecimens  of  this  fub- 
ftance  preferved  in  the  cabinets  of  Europe,  which  fhews  that  it  was  for-; 
merly  very  abundant ;  but  we  are  allured  that  for  fame  years  it  has  become 
exceedingly  fcarce,  and  that  it  is  fold  at  prefent  for  its  weight  in  gold, 
cfpecially  when  pure  and  of  a  regular  form.  Specimens  which  do  not 
pofiefs  a  regular  form,  or  which  have  been  reduced  to  fragments,  are  ap¬ 
plied  to  the  purpofes  of  painting,  in  which  art  it  is  exceedingly  valuable, 
on  account  of  its  beautiful  orange  yellow  colour,  its  durability  in  the  air, 
and  the  facility  with  which  it:  can  be  mixed  with  oil.  Profeifor  Pallas  exn 
preffies  himfelf  thus,  in  fpeaking  of  this  mineral,  in  his  Travels  during  the 
year  1770,  under  the  article  of  the  gold  mine  of  Pifchminfkoi,  vol.  ii. 
p.  235.  “  A  very  remarkable  kind  of  mineral  red  lead,  not  found  in  any 

other  mine  of  the  Empire  'or  clfewhere,  is  dug  up  here.  This  lead  orc  is 
heavy,  of  different  colours,  fometimes  that  of  cinnabar,  and  very  tranfparent. 
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&nd  the  fame  difpohtion  in  the  matrix,  as  thofe  of  the  red 
lead,  arid  which  are  only  a  combination  of  the  oxyd  of 
chrome  and  the  oxyd  of  lead.  It  is  probable  that  thefe 
combinations  originally  bailed  in  the  hate  of  the  chromate 
of  lead,  and  that  at  length  a  portion  of  oxygen  taken  away 
by  caufes  with  which  we  are  unacquainted,  made  them  pafa 
to  that  of  oxyd,  and  converted  the  red  into  green. 


XVI.  Experiments  and  Ohfcrv ations  on  the  Phofphorefcence 
of  the  Luciole ,  Lampyris  Italica.  By  Dr.  Carrabori * 
From  the  Annates  de  Chimie. 

rp 

IIESE  winged  infects,  which  during  the  calm  nights, 
of  fpring  fly  about  in  the  air,  where  they  appear  like  fparks 
of  fire,  that  attract  the  curiofity  of  children  and  afford  them 
amufement,  cannot  fail  in  a  more  particular  manner  to  ex¬ 
cite  the  curiofity  of  the  philofopher. 

It  adheres  in  long  or  fhort  cryilals  in  the  fiflures  of  quartz,  as  well  as  on  the 
edges  of  the  ore,  which  is  a  Tandy  kind  of  ftone.  It  has  very  frequently, 
and  wherever  the  fpace  has  permitted,,  the  fame  fize  and  the  fame  prifmatic 
form,  with  four  flat  facets,  having  two  extremities  irregularly  blunted.  It 
is,  found  alfo  in  fmall  irregular  twilled  pyramids,  attached  to  a  quartz  like 
fmall  rubies.  When  well  ground  with  water,  it  gives  a  beautiful  fub- 
ftanceof  a  dark  yellow  colour,  which  maybe  employed  in  miniature  paint-, 
ing.  In  ail  the  experiments  made  on  this  lead  ore  in  the  laboratories  of 
Ekaterimbourg,  a  fmall  grain  of  filver  has  always  been  obtained.  It  is 

•  ,T--1  «  '  '  ^ 

difficult  at  prefent  to  procure  the  quantity  neccflary  for  extenfive  experi¬ 
ments,  as  the  workmen  cannot  labour  where  this  lead  ore  is  found,  for 
want  of  good  air.  There  are  found  in  the  mixed  matrices  of  quartz,  where 
•this  rare  and  curious  mineral  is  formed,  fmall  cryflals  pointed  at  both  ends, 
•and  of  the  colour  of  fulphur.  They  refemble  native  fulphur,  and  they 
.are  confidered  as  fuch  by  the  miners  ;  but  they  do  not  burn  in  the  fire,  and 
do  not  flafii  when  applied  to  a  flame,  like  the  lead  ore.  They  may  con  fill 
perhaps  of  metallic  fpar,  but  it  is  difficult  to  procure  the  quantity  neceflfary 
for  experiments.  Thefe  fmall  cryfiailifations  are  found  both  on  the  quartz 
•  and  the  fand-ftone.”  Edit, 
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On  the  Ph ofpls o rcfccnce  of  the  Luciole * 

The  light  of  the  luciole  does  not  depend  on  the  influence 
of  any  external  caufe,  but  merely  on  the  will  of  thefe  infe&s. 
While  they  fly  about  at  freedom  their  fhining  is  very 
regular;  but  when  they  are  once  in  our  power,  they  fhine 
very  irregularly,  or  do  not  fhine  at  all.  When  they  are 
molefled  they  emit  a  frequent  light,  which  appears  to  be  a 
mark  of  their  refentment.  When  placed  on  their  backs 
they  fhine  almoft  without  interruption,  making  continual 
efforts  to  turn  themfelves  from  that  petition.  In  the  day¬ 
time  it  is  neceffary  to  torment  them  in  order  to  make  them 
fhine,  and  thence  it  follows  that  the  day  to  them  is  the  fea- 
ion  of  repofe.  The  luciole  emit  light  at  pleafure  from  every 
point  of  their  bellies,  which  proves  that  they  can  move  all 
the  parts  of  their  vifeera  independently  of  each  other. 
They  can  alfo  render  their  phofphorefcence  more  or  lefs 
vivid,  and  continue  it  a3  long  as  they  pleafe. 

The  faculty  of  fparkling  does  not  ceafe  on  their  bellies 
being  tom,  or  opened  by  an  incifion.  Carradori  faw  part 
ot  the  belly  of  one  feparated  from  the  reft  of  the  body,  the 
light  of  which  was  almoft  extinguifhed,  grow  luminous  all 
of  a  fudden  for  fome  feconds,  and  afterwards  become 
gradually  extindL  He  fometimes  faw  a  like  portion,  which 
had  been  feparated,  pafs  fuddenly  from  the  moft  brilliant 
ftate  to  that  of  total  darknefs,  and  afterwards  refume  its 
former  brightnefs.  Carradori  aferibes  this  phenomenon  to 
a  remainder  of  irritability,  or  a  ftimulus  produced  by  the 
air,  which  appears  the  more  probable,  as  a  mechanical  irri¬ 
tation  produced  the  fame  effedt. 

A  flight  compreflion  deprives  the  luciole  of  their  power 
of  ceafing  to  fhine.  The  author  is  inclined  to  believe  that 
,  the  movement  by  which  they  conceal  their  light,  is  executed 
by  drawing  back  their  phofphoric  fubftance  into  a  particular 
membrane  or  tunic.  He  fuppofes  alfo  that  the  fparkling 
confifts  in  a  trembling  or  ofcillation  of  the  phofphoric  mafs. 
He  is  of  opinion  that  there  is  no  emanation  of  a  phofphoric 
fubftance,  and  that  the  whole  phenomenon  takes  place  in 
,  r  -  the 
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the  interior  part  of  the  luminous  vifcera.  When  the.  Alining 
is  at  its  greatefl  degree  of  height,  it  is  fo  ftrong  that  a  per- 
fon,  may  by  it  eafily  diltinguifli  the  hours  on  tlie  fmallelt 
watch,  and  the  letters  of  any  type  whatever. 

The  phofphorie  part  of  the  Iuciole  does  not  extend 
farther  than  to  the  extreme  rings  of  the  belly.  It  is  there 
enclofed  in  a  covering  compofed  of  two  portions  of  mem¬ 
branes,  one  of  which  forms  the  upper,  and  the  other  the 
lower  part  of  the  belly,  and  which  are  joined  together. 
Behind  this  receptacle  is  placed  the  phofphojus,  which  re- 
fembles  a  pafte,  having  the  fmell  of  garlic,  and  very  little 
take.  The  phofphorie  matter  i  flues  from  a  fort  of  bag 
on  the  llighteft  prefTure ;  when  fqueezed  out,  this  matter 
lofes  its  fplendour  in  a  few  hours,  and  is  converted  into 
a  white  dry  fubflance.  A  portion  of  the  phofphorie  belly 
put  into  oil,  {hone  only  with  a  feeble  light,  and ’was  foon. 
extinguiflied.  In  water,  a  like  portion  fhone  with  the  fame 
vivacity  as  in  the  air,  and  for  a  much  longer  time.  The 
author  thence  concludes  that  the  phofphorefcence  of  the 
Iuciole  is  not  the  effect  of  flow  inflammation,  nor  of  the 
fixation  of  azotic  gaz  as  Goettling  thinks,  as  the  oil  in. 
which  they  thine  does  not  contain  a  finale  air-bubble  a 
betides,  the  phofphorus  of  thefe  infects  fliines  in  a  barometri¬ 
cal  vacuum.  The  obfervation  made  by  Fofter,  that  the. 
Iuciole  diffiufed  a  more  vivid  light  in  oxygen  gaz  than  in 
atmofpheric  air,  does  not,  according  to  Carradori,  depend 
upon  a  combuftion  more  animated  by  the  iiifpi ration  of  this 
gaz,  but  on  the  animals  feeling  themfelves,  while  in  that 
gaz,  in  a  better  condition.  cc  Whence  then  arifes,”  fays 
the  author,  the  phofphorie  light  of  the  Iuciole  ?  I  am  of 
opinion,”  adds  he,  u  that  the  light  is  peculiar  and  innate  in 
thefe  infedts,  as  feveral  other  productions  are  peculiar  to 
other  animals.  As  fome  animals  have  the  faculty  of  ac¬ 
cumulating  the  eledfric  fluid,  and  of  keeping  it  condenfed  in 
particular  organs,  to  diffufe  it  afterwards  at  pleafure,  there 
may  be  other  animals  endowed  with  the  faculty  of  keeping 

in 
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in  a  condenfed  date  the  fluid  which  conftitutes  light.  It  iff 
poflible  that  by  a  peculiar  organifation  they  may  have  the 
power  of  extracting  the  light  which  enters  into  the  com- 
pofition  of  their  food,  and  of  tranfmitting  it  to  the  refer- 
voir  deftined  for  that  purpofe,  which  they  have  in  their 
abdomen.  It  is  not  even  impoftible  that  they  may  have 
the  power  to  extract  from  the  atmofpheric  air  the  luminous 
fluid ;  as  other  animals  have  the  power  of'  extracting  from' 
the  fame  air,  by  a  chemical  procefs,  the  fluid  of  heat.’ * 

Carradori  difcovered  that  the  phofphorefcence  of  the 
luciole  is  a  property  independent  of  the  life  of  thefe  animals* 
and  that  it  is  chiefly  owing  to  the  foft  ft  ate' of  the  phofphoric 
fubfianee.  Its  light  is  fufpended  by  drying,  and  it  is  again 
revived  by  fofteriing  it  in  water ;  but  only  after  a  certain 
time  of  deficcation.  Reaumur,  Reccaria,  and  Spallanzani 
obferved  the  fame  thiny  in  regard  to  the  pholadcs  and  the 
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tnedufa. 

By  plunging  the  luciole  alternately  into  luke\Varm  and 
cold  water,  they  ftiine  with  vivacity  in  the  former,  but 
their  light  becomes  expnCt  in  the  latter  ;  which,  according 
to  the  author,  depends  on  the  alternate  agreeable  and  dif- 
agreeable  fenfation  which  they  experience.  In  warm  water 
their -light  difappears  gradually.  Dr.  Carradori  tried  on 
the  luciole  and  their  phofphorus  the  a 61  ion  of  different 
faline  and  fpiritous  liquors,  in  which  they  exhibited  the 
-fame  appearances  as  other  phofphoric  animals.  Thefe  laft 
experiments  prove  that  the  phofphoric  matter  of  >  the  luciole 
is  only  folubie  in  water. 
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XV  ri.  On  a  ntw  InfeB  called  AntiodontalgicU3,  end  the 
Property  pofjejfed  by  it,  in  common  with  fome  other  Injects, 
of  curing  the  Tooth-ache. 

Jr  ROFESSOR  Cere i,  in  a  {mail  work  publifhed  at 
Florence,  in  1 794*,  gives  the  defeription  and  figure  of  an 
infedt,  which  is  a  kind  of  curculio,  that,  from  its  property  of 
allaying  the  tooth-ache,  has  received  the  epithet  of  antiodon - 
talgicus,  and  which  is  found  on  a  fpecies  of  thiftle,  carduus 
fpinojzjjimus ,  of  which  a  figure  is  likewife  given.  This 
thiitle  is  compared  by  Profefifor  Gerbi  to  the  thiftle  of 
Boujarti,  and  is  perhaps  a  variety  of  the  cnicus.  Its  flowers, 
when  analyfed,  gave  the  acid  of  galls,  the  muriatic  acid, 
oxalat  of  lime,  extractive  matter,  and  a  very  little  refin.  On 
the  bottom  of  the  calyx,  which  fupports  the  flowers,  there-' 
are  often  found  excrefcences  like  the  gall-nut,  which  are  at 
firft  fpheroidal,  afterwards  cylindric,  and  at  length  afifume 
the  figure  of  two  hemifpheres :  they  confift  of  the  like 
component  parts,  but  contain  more  refin,  and  far  more 
oxalat  of  lime ;  as  the  gall  apple  of  the  oak,  according  to 
the  experiments  of  M.  Branchi,  which  are  here  mentioned, 
contains  more  of  the  acid  of  galls  than  the  bark  and ‘other 
parts  of  the  oak,  in  which  he  could  difeover  no  lulphuric 
acid.  The  infeCl,  according  to  the  author’s  observations, 
eats  not  only  the  parenchyma,  but  alfo  the  veflels  and 
fibres  of  the  leaves.  The  egg,  before  the  worm  makes  its 
appearance,  is  nourifhed  by  the  fap  of  the  plant,  and  of  the 
above  excrefcences,  in  which  it  refides,  by  means  of  the  at¬ 
tractive  power  that  the  egg  poflefles  for  certain  vegetable 
juices  and  fubftances.  The  excrefcences  arife  by  the  accu¬ 
mulation  of  a  folid  fubftance,  which  is  precipitated  from  the 
nourifhing  juices  of  the  thiftle,  diminiftied  by  nourifliing 
the  egg  and  the  worm.  This  infeCt,  the  eggs  of  which  are 

*  Storia  naturale  di  un  nuovo  infetto  di  Ranieri  Gerbi.  Florence 
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depofited  in  thefe  excrefcences,  is,  together  with  the  cur  culm 
of  the  centaury ,  a  new  fpecies.  It  is  of  a  longifh  figure ; 
covered  below  with  fhort  yellow  hair,  and  above  with  golden 
yellow  velvety  fpots.  Its  corflet  is  variegated  with  fpecks ; 
and  the  covering  of  its  wings  with  fpecks  and  ftripes.  It 
has  a  fhort  probofeis,  and  {liews  feme  likenefs  to  the  curcuUo 
villofus  of  Geoffroy.  Its  larva  reprefents  a  fort  of  ichneumon. 
By  chemical  analyfis  it  exhibits  feme  traces  of  common  fait; 
by  diftillation  with  a  ftrong  dry  heat,  feme  volatile  lixivious 
falts ;  and  it  contains,  befides  thefe,  feme  gelatinous,  and  a 
little  febaceous  and  flimy  extractive  matter.  If  about  a 
dozen  or  fifteen  of  thefe  infeCts,  when  in  the  fate  of  larva, 
or  even  when  come  to  perfection,  be  bruited  and  rubbed 
flowly  between  the  fore-finger  and  thumb  until  they  have 
loft  their  moifture,  and  if  the  painful  tooth,  where  it  is  hol¬ 
low,  be  touched  with  that  finger,  the  pain  ceafes  fometimes 
inftantaneoufly.  This  power  or  property  the  finger  will  re¬ 
tain  for  a  year,  even  though  it  be  often  wafhed  and  ufed. 
A  piece  of  fharnoy  leather  will  ferve  equally  well  with  the 
finger.  Of  629  experiments,  401  were  attended  with  com¬ 
plete  fuccefs.  In  two  of  thefe  cafes  the  hollow  teeth  arofe 
from  feme  fault  in  the  juices  :  in  the  reft  they  were  merely 
local. 

If  the  gums  are  inflamed,  the  remedy  is  of  no  avail.  Ac¬ 
cording  to  Profefl'or  Gerbi,  the  hollowncfs  in  the  teeth 
arifes  from  an  acrid  matter  which  irritates  the  nerves,  and 
which  is  neutralifed  by  the  juices  of  the  infeCt. 

This  property  of  curing  the  tooth-ache  has  been  difeo- 
vered  in  other  infeCts,  as  appears  by  a  paper  of  Dr.  Corra- 
dori,  inferted  in  the  Giornale  Jij'cio-medico  of  Brugnatelli, 
Part  I.  The  experiments  were  made  in  the  town  of  Prato, 
where  the  property  of  feme  infects  to  cure  the  tooth -ache 
had  been  known  among  the  peafant3,  even  before  any  thing 
\vas  publifhed  on  the  fubjeCt  by  Gerbi  and  Comparini.  A 
certain  Luigi  Mari  is  here  made  to  aflfert,  that  he  laid  hold 

about  a  dozen  of  thefe  infeCts  with  his  fingers,  and  heaped 
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them  over  each  other,  by  which  means  his  fingers,  for' a 
whole  year,  though  he  daily  wafhed  his  hands,  were  en¬ 
dowed  with  the  property  of  curing  the  tooth-ache,  by  merely 
touching  the  affeHed  tooth.  The  author  of  the  letter  affirms, 
that  the  following  method  will  always  afford  relief.  The 
infecft  defcnbed  by  Roffi,  in  his  Fauna  Ftrufca ,  under  the 
name  of  carahus  chryfocepbalus ,  is  to  be  held  for  fome  mi¬ 
nutes  between  the  thumb  and  the  fore-finger,  and  the  dif- 
eafed  tooth  and  the  gums  are  to  be  afterwards  touched  with 
that  finger.  If  the  pain  does  not  ceafe  on  the  firft  touching, 
the  finger  is  to  be  well  dried,  and  muff  be  applied  to  the  in- 
febl  again,  and  then  to  the  tooth ;  and  this  is  to  be  conti¬ 
nued  alternately  till  the  pain  ceafes-  entirely.  M.  Cypriani 
alferts,  that  he  cured  every  cafe  of  the  tooth-ache,  without 
exception,  by  this  method,  within  the  fpace  of  eight  or  nine 
minutes. 

More  infects  poffiefs  the  like  property,  and  experiments 
made  with  the  following  were  equally  fuccefsful.  The  cara¬ 
hus  ferrugineus  of  Fabricius ;  the  coccinella  fcptem  punc¬ 
tata  (the  lady  bird) ;  the  chryfomela  populi ,  and  the  chryfo - 
mela  fanguinolenta ,  It  would  appear  that  this  property  be¬ 
longs  to  various  kinds  of  the  colcoptera. 

The  idea  of  thefe  infects  being  endowed  with  the  property 
of  curing  the  tooth -ache  is  not  confined  to  Italy ;  for 
Dr.  Hirfch,  dentifi:  to  the  court  of  Weimar,  affierts  ( Ver - 
hmdiger ,  September  24,  1798,)  that  he  employed  them 
with  the  happieft  effect,  except  in  fome  cafes  where  his  pa¬ 
tients  were  females.  Dr.  Hirfch  fays,  that  he  took  that 
fmall  infect,  found  commonly  among  corn,  coccinella  feptcm- 
pundata ,  and  bruifed  it  between  his  fingers.  He  then  rub¬ 
bed  the  fingers  with  which  he  had  bruifed  it,  till  they  be¬ 
came  warm  at  the  points,  and  touched  with  them  the  un¬ 
found  parts  of  the  gums,  as  well  as  the  difeafed  tooth.  Dr. 
Hirfch  adds,  that  he  made  the  fame  experiment  a  few  days 
after,  with  equal  fuccefs,  though  he  had  not  bruifed  a  new 
infedt  with  his  fingers.  He  feems  to  think,  though  the 
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other  authors  we  have  quoted  do  not  mention  the  circum- 
fiance,  that,  to  infure  the  efficacy  of  the  procefs,  the  infect 
jfhould  be  alive ;  becaufe  when  dead,  its  internal  parts,  in 
which  he  prefumes  the  virtue  chiefly  refides,  become  dried 
up,  leaving  only  the  wings  and  an  empty  fhell ;  and  there¬ 
fore  propofes  to  phyficians,  to  turn  their  attention  to  the 
finding  out  of  fome  method  for  preferring  the  virtue  of  the 
infedl,  fo  that  its  efficacy  may  be  in  full  vigour  throughout,, 
the  year. 

Profeffor  Gerbi’s  work  on  the  virtues  faid  to  be  poffeffed 
by  the  antiodontalgicus  was  firft  announced  in  this  country 
by  Dr.  Beddoes,  in  a  paper  publiffied  in  the  Monthly  Ma¬ 
gazine  for  November  1796 ;  but  in  fuch  a  cautious  manner 
as  evidently  to  ffiew  that  he  was  afraid  an  improper  degree 
of  credulity  might  be  afcribed  to  him.  He  has  however 
propofed,  that  impregnated  ffiamoy  leather  fhouldbe  import¬ 
ed  by  the  way  of  Leghorn;  but  as  the  virtue  feems  to  belong 
to  feveral  coleoptera  in  this  country,  fuch  an  importation  is 
unneceffary.  The  i  rirpregnating  of  leather  (other  fubftances 
might  alfo  be  tried)  by  rubbing  it  with  the  infects,  feems  a 
good  way  of  realifing  what  has  been  propofed  by  Dr.  Hirfch. 

The  fear  of  having  credulity  imputed  fhould  never  hinder 
the  publication  of  phyfical  facts,  announced  by  men  of  learn¬ 
ing  and  reputation,  however  unaccountable  they  may  ap¬ 
pear  ;  for,  no  one  will  pretend  that  we  already  are  acquainted 
with  all  the  laws  of  nature :  on  the  contrary,  they  ought  to 
be  made  generally  known,  that  their  truth  or  falsehood  may 
be  eftabliffied  by  numerous  experiments,  efpeciallv  when, 
as  in  the  prefent  inflance,  the  means  are  fo  much  within 
the  reach  of  every  perfon  who  may  with  to  determine  the 
matter  for  himfelf. 

While  on  the  fubjedf  of  tooth-ache,  we  may  add,  for  the 
information  of  thofe  who  have  not  perufed  Dr.  Beddoes’  in-* 
genious  publications  011  the  medicinal  effedfs  of  factitious 
airs,  that  charcoal  has  been  found  to  relieve  the  pain.  Mr. 
Stmdford,  to  a  letter  on  the  virtues  of  charcoal,  addreffied  to 
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Dr.  Beddoes,  fubjoins  the  following  P.  S.— “  A  lady  to 
whom  I  recommended  the  ufe  of  charcoal-powder  as  a  den¬ 
tifrice,  was  fubjedt  at  times  to  violent  tooth-achc,  fiom  one 
of  the  dentes  fapientiae  that  was  become  carious.  She  one 
day^  when  in  great  pain,  filled  the  cavity  of  the  tooth  with 
the  charcoal  dentifrice,  and  was  furprifed  to  find  herfelf  in  a 
few  feconds  free  from  pain.  It  might  probably  be  urged, 
that  any  fubftance  filling  the  hollow  of  the  tooth  mechani¬ 
cally,  and  thereby  preventing  the  accefs  of  atmofpheric  air, 
would  produce  the  fame  effedl  :  but  I  am  rather  inclined  to 
attribute  the  temporary  good  effedt  experienced  in  this 
cafe,  to  the  power  of  the  charcoal  *. 


XVIII.  Description  of  the  Gazometer  invented  by  M.  Fan 
Mar  UM  and  his  Apparatus  for  producing  Water  by  the 
Combujhon  of  Hydrogen  in  Oxygen  Gaz .  From  the  An- 
nales  de  Chemie,  Vol.  XII. 

-T HE  veflel  11  inches  in  diameter,  containing  the  air  or 
gaz  to  be  employed,  is  reprefented  *by  A.  The  mouth  of  it 
is  clofed  by  a  brafs  cover  ferewed  upon  it,  and  furnifhed  with 
three  cocks  B,  C,  D.  On  the  cock  B  is  ferewed  a  copper 
fyphon  EF,  having  its  end  F  ferewed  upon  another  brafs 
tube  open  at  the  bottom,  reprefented  by  the  dotted  lines 
G  G,  and  which  defeends  within  the  brafs  cylinder  H,  which 
is  open  at  the  top.  To  the  lower  part  of  the  cock  B  is  ce¬ 
mented  a  glafs  tube  I  I,  which  is  open  at  the  lower  end 
near  the  bottom  of  the  glafs.  When  the  cock  B  is  opened, 
the  tubes  G  G,  F  E,  I  I,  make  only  one  fyphon;  from 
which,  when  it  is  completely  full,  and  the  water  in  both 
Yeifels  does  not  hand  on  the  lame  horizontal  line,  the  water 

Any  of  our  readers  who  try  this  fimple  application,  will  oblige  us  by 
communicating  the  relult,  to  determine,  whetlv  r  charcoal  be  a  remedy  for 
the  tooth-ache,  or  whether  we  mud  attribute  the  above  cafe  to  a  natural 
ceffation  of  pain. 
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wiil  be  conveyed  from  that  veffel  where  it  has  the  greateft 
height  into  the  other,  until  the  water  in  both  be  of  the  fame 
height.  For  example,  when  the  water  in  the  cylinder  II 
(lands  at  K,  and  in  the  glafs  A  at  L  (in  which  cafe  we  muft 
fuppofe  the  cock  D  open  that  the  air  may  efcape),  the  water 
will  continue  to  flow  from  H  into  A  till  it  (lands  at  the  fame 
horizontal  line. 

The  higher  the  water  K  is  raifed  in  II  the  greater  is  the 

O  O 

weight  of  the  column,  and  the  quicker  the  efcape  of  the  air. 
By  thefe  means  M.  Van  Marum  obtains  what  Meflieurs  La- 
voifier  and  Meufnier  call  preffure  in  the  gazometer,  merely 
by  th.e  higher  level  of  the  furface  K  over  L.  That  the  height 
of  the  water  in  FI  may  be  obferved,  a  glafs  tube  M  M  about 
i  \  inch  in  diameter,  and  connedled  with  it,  is  placed  be¬ 
tween  II  and  A,  in  which  the  water  will  always  have  the 
fame  altitude  as  in  FI.  An  ivory  fcale,  divided  into  inches 
and  lines,  faftened  to  a  cork  ball,  floats  upon  this  water,  and 
ferves  to  (hew  the  difference  of  the  altitudes  of  the  water  at 
L  and  K. 

The  cock  N,  fitted  to  the  top  of  the  open  cylinder  O,  ferves, 
together  with  the  cock  P,  to  preferve  the  preffure  perfectly 
uniform.  Suppofe,  for  example,  that  a  conftant  preffure  of 
water  of  two  inches  high  was  required,  as  much  water  muft 
be  fuffered  to  flow  continually  into  H  as  is  equal  in  bulk  to 
the  quantity  of  water  that  this  preffure  of  two  inches  forces 
from  H  into  A.  For  this  purpofe,  fill  the  cylinder  0  with 
water  to  the  height  of  four  inches,  and  turn  the  cock  N  un¬ 
til  the  preffure  of  the  four  inches  of  water,  which  is  main¬ 
tained  by  the  cock  P,  forces  through  N  into  H  a  quantity 
of  water  exactly  equal  to  the  quantity  that  the  preffure  of 
two  inches  forces  from  IT  into  A.  The  index  Q  of  the  cock 
N,  and  the  Icale  R  S,  ferve  to  give  to  the  cock  N  the  exadl 
opening  required ;  this  having  been  determined  beforehand, 
and  the  fcale  divided  accordingly. 

The  cock  N  begins  to  open  when  the  index  R  is  turned 
(owards  S  5  and,  for  this  reafon,  the  gradation  of  the  fcale 
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begins  at  R.  When  the  index  is  in  a  vertical  pofition,  the 
cock  is  completely  open. 

As  it  might  perhaps  be  difficult  to  give  to  the  cock  P, 
which  is  connected  with  a  ciflern  of  water,  fuch  an  opening 
as  not  to  permit  more  water  to  flow  through  it  than  necef- 
fary  for  preferving  a  height  of  four  inches  in  the  cylinder  O, 
a  wafte  pipe  TT  is  applied  at  this  height,  which  buffers  all 
the  fuperfluous  water  of  the  cock  P  to  run  off.  In  order 
that  it  may  be  more  conveniently  obferved,  whether  the  cock 
P  has  a  fufficient  opening  for  maintaining  a  four-inch  co¬ 
lumn  of  water,  a  glafs  tube  U,  marked  at  the  required  height, 
is  applied  on  the  outflde,  connected  with  the  cylinder  O. 

To  fill  this  gazometer,  nothing  more  is  neceflary  than  to 
let  water  run  out  from  the  cylinder  H.  For  this  purpofe, 
the  cock  V  muft  be  opened  until  the  water  in  II  hands 
lower  than  that  in  A.  The  cock  D,  and  the  cock  W,  hand¬ 
ing  over  the  bell  X,  are  then  opened.  The  air  contained  in 
X  rifes  through  the  pliable  tube  Y  Y  into  A.  This  filling 
may  be  continued,  by  leaving  the  cock  V  open,  that  the 
water  which  proceeds  through  the  fyphon  from  A  to  H  may 
run  out,  and  the  furface  of  the  water  in  H  hand  always  a 
few  inches  lower  than  that  in  A.  At  the  fame  time  the 
bell  X  is  to  be  fupplied  with  new  gas  in  the  ufual  manner. 
When  the  operation  of  filling  is  completed,  the  cock  V  is 
to  be  {hut.,  and  that  at  Z  opened ;  the  lower  part  of  the  open¬ 
ing  of  the  key  of  which  is  in  the  fame  horizontal  line  with 
zero  of  the  fcale,  which  {hews  in  cubic  inches  the  altitude 
of  the  water  in  A.  By  thefe  means  the  water  falls  no  lower 
in  A  than  to  the  above-mentioned  line ;  and  A  is  confe- 
quently  filled  with  air  to  the  beginning  of  the  fcale  a  b.  Be¬ 
fore  the  cock  D  is  flmt,  care  nnafl:  be  taken  that  the  water  in 
the  bell  X  do  not  hand  higher  than  the  water  that  furrounds 
it  in  its  tub,  which  may  be  effedled,  if  the  bell  be  de- 
prefled  in  the  tub  till  the  internal  and  external  altitude  of 
the  water  be  perfedlly  equal ;  and  the  air  in  A  will  then  be 
of  the  fame  denfity  as  that  of  the  atmofphere, 
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The  gazometer  is  furniflied  with  a  thermometer  f  g, 
which  is  fo  cemented  with  fealing  wax  into  a  piece  of  cop^ 
per  e,  that  the  bulb  of  rt  is  within  the  gazometer.  By  thefe 
means  the  temperature  of  the  air  ufed  may  be  known,  and 
its  weight  accurately  afcertained.  The  tripod  on  which  the 
gazometer  hands  facilitates  the  adjuftment  of  the  apparatus, 
and  a  brafs  bottom  fcrewed  upon  the  tripod  is  furnifhed 
with  a  brafs  rim  or  lip  to  receive  the  glafs  A  and  keep  it  fail 
in  its  place.  Exactly  at  the  upper  level  of  this  rim  the  fcale 
ab  commences,  The  fcale  is  of  ivory,  and  fattened  on  a  flip 
of  brafs,  and  at  the  ends  are  two  fquare  pieces  of  brafs,  by 
which  it  is  made  fatt,  by  means  of  two  ferews,  to  the  cover 
at  the  top,  and  to  the  before-mentioned  lip.  The  fcale  is 
divided  in  the  common  method,  by  pouring  equal  meafures 
of  water  (luppofe  2  cubic  inches)  into  the  glafs,  and  mark¬ 
ing  the  height  of  each  on  the  fcale,  or,  as  the  glaffes  are 
nearly  cylindrical  except  at  the  neck,  it  may  be  fufficient 
to  ufe  at  once  32  cubic  inches,  and  divide  the  height  into 
j6  equal  parts;  the  neck  of  the  yeflel  mutt  be  divided,  as 
above,  by  2  cubic  inches  at  a  time, 

To  explain  the  ufe  of  the  gazometer  it  is  only  neceflary  to 
{hew  how  the  fyphon  G  F  E  I  is  filled  at  the  commence¬ 
ment  of  the  experiment.  This  is  done  almoft  in  the  fame 
manner  in  which  M.  Lavpifier  filled  the  fyphon,  which  he 
employed  in  order  to  fill  the  lamp  ufed  in  the  experiment 
refpe&ing  the  combuftion  of  oil*.  The  method  is  as  fol¬ 
lows  : —  I  he  two  cocks  N  and  P  are  to  be  opened  at  the  fame 
time,  and  to  be  kept  fo  until  the  cylinder  H  is  completely 
filled  with  water.  The  pipe  G  G,  which  is  open  both  above 
and  below,  a.s  the  crooked  pipe  F  E  is  not  yet  joined  to  it  at 
F ,  will  be  filled  at  the  fame  tiiqe  with  the  cylinder.  Thetu.be 
G  G  is  then  to  be  {hut  below  by  the  cock  h.  This  cock  is 
fixed  into  a  piece  of  brafs,  which  is  faftened.  in  the  cylinder 
H  by  four  fcrews,  the  heads  pf  which  may  be  fe-en  at  i,  ?,  2,  i. 
To  this  piece  of  metal,  made  hollow  in  a  perpendicular  direc- 

*  See  his  Cfiemihry,  Paris  edit.  1789,  page  495, 

,  lion. 


and  Apparatus  for  producing  Water.  Sg 

tion,  is  foldered  the  tube  G  G,  which  touches  the  infide  of 
the  cylinder  H,  and  is  made  faft  at  the  top  by  a  piece  of 
brafs,  which  is  fcrewed  to  the  interior  edge  of  the  cylinder 
by  twro  fcrews,  the  heads  of  which  are'feen  at  K.  As  foon, 
therefore,  as  h  is  fliut,  the  crooked  pipe  FE  is  to  be  icrewred 
to  G  G  and  the  cock  B.  The  cock  B  is  {hut,  the  fcrew  jf  is 
to  be  unfcrewed  to  open  the  tube  at  that  place,  and  water 
poured  by  means  of  a  funnel  into  the  orifice  thus  opened. 
As  foon  as  the  pipe  E  F  is  full,  the  orifice  is  again  {hut. 
The  cock  h  being  then  opened,  and  afterwards  B,  fo  much 
water  runs  from  H,  through  the  fyphon  G  F  E  I,  that  A  will 
be  completely  filled,  it  care  be  taken,  by  opening  the  cocks 
N  and  P,  that  the  water  in  H  hand  always  higher  than  that 
in  A.  To  haften  the  filling  of  the  glafs  A,  it  will  be  con¬ 
venient  to  fill  the  cylinder  H  almoft  entirely. 

In  order  that  the  bent  pipe  E  F  may  be  fattened  air  tight  to 
the  cock  B,  and  the  tube  G  G,  without  turning  it  round,  each 
end  of  E  F  is  ground  to  fit  conically  the  places  intended  to  re¬ 
ceive  them,  and  is  prefifed  home  by  the  following  contrivance: 
Fig.  reprefents  a  fedtion  patting  through  the  axis  of  this 
part  of  the  apparatus.  The  part  a  a ,  which  is  furnittied 
with  a  moulder,  is  flipped  into  the  hollow  c  of  the  cock  B  | 
and  the  female  fcrew  d  d,  by  means  of  its  fin  odder  ff9  when 
turned  upon  the  fcrew  e  e,  prefles  the  conical  part  a  a  into  e. 
The  conical  piece  of  the  other  end  F  of  the  pipe  EF,  is  ad- 
jufted  in  the  fame  manner  into  a  piece  of  copper  foldered  to 
the  tube  G  G.  All  the  tubes  of  this  apparatus  are  adjutted 
to  their  refpe&ive  cocks  in  the  fame  manner.  It  will  be 
fufficientto  greafe  {lightly  the  furface  of  any  of  thefe  conical 
pieces,  before  it  is  put  in  its  place,  to  prevent  all  communis 
cation  with  the  air  of  the  atmofphere. 

I  he  balloon,  for  the  compofition  of  water,  placed  upon  its 
tripod  between  the  gazometers,  differs  from  that  of  Lavoifier, 
principally  in  the  manner  of  fhutting  it  in  order  to  prevent 
the  entrance  of  air.  For  this  purpofe  there  is  a  rim  of 
popper  a  a  (Jig.  3.)  fixed  on  the  neck  of  the  balloon,  by 
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means  of  plainer  of  Paris,  which,  that  it  may  afford  no  paf- 
fage  to  the  atmofpheric  air,  is  coated  over  with  common 
cement  above  the  edge  of  the  band  a  a ,  as  may  be  been  at 
l  h ;  and  this  cement  is  covered  with  a  ftripe  of  linen  c  c,  a 
quarter  of  an  inch  in  breadth,  dipped  in  the  white  of  an  egg 
mixed  with  lime.  The  rim  of  copper  a  a,  has  a  copper  ring 
dd ,  foklered  to  it  at  right  angles;  and  on  which  the  plate 
of  copper  ee  is  ground,  in  fuch  a  manner  that  it  is  fuf- 
ficient  to  greafe  (lightly  the  upper  furface  of  the  ring  d  dr 
when  a  vacuum  is  to  be  made,  taking  care  to  apply  fo  little 
greafe  that  it  may  not  penetrate  into  the  balloon.  To  ex- 
hauft  the  balloon  there  is  a  cock  which  communicates  by  a 
bent  tube  with  an  air  pump  placed  behind  the  balloon  ;  and 
to  prevent  the  working  of  the  air  pump  from  (baking  the 
balloon,  this  bent  tube  is  made  in  part  of  elaftic  gum. 

The  plate  of  copper  e  e  is  kept  down  upon  the  ring  dd 
by  fix  fcrews,  two  of  which  may  be  feen  at  fj\  placed  at 
equal  diftances  around  the  neck  of  the  balloon,  and  by 
means  of  which  the  platen  a  may  be  made  to  prefs  very 
flrongly  on  the  ring  dd3  on  turning  thefe  fcrews  by  the  help 
of  a  key.  Both  of  the  gazometers  are  made  to  (hut  in  the 
fame  manner. 

The  inferior  furface  of  the  plate  e  e  is  covered,  as  far  as  it 
covers  the  opening  of  the  balloon,  by  a  thin  plate  of  pure 
(ilver,  in  order  that  the  vapours  formed  during  the  experi¬ 
ment  may  not  touch  the  copper.  For  the  fame  reafon  the 
bent  tube  /  m ,  in  the  balloon,  is  alfo  made  of  pure  (ilver. 
At  the  extremity  of  this  tube  is  a  piece  of  platina,  having  a 
very  fmall  aperture,  fcarcely  fufneient  to  afford  a  paffage  to 
a  very  tine  needle.  The  part  n ,  which  ferves  as  a  conductor 
to  kindle  the  hydrogen  gaz  by  an  eledlric  fpark,  is  alfo  made 
of  platina,  as  far  as  it  is  not  enclofed  in  the  glafs  tube  0  0,  by 
which  it  js  infulated.  I  have  preferred  platina  for  thefe 
two  parts',  in  order  to  prevent  the  oxydation  of  the  metal,, 
which  the  heat  produced  by  the  combuftion  of  the  hydrogen 
gaz  in  oxygen  might  occasion.  The  tubes  pfip  p3  which 
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ferve  to  condu6t  the  gazes  into  the  balloon,  are  made  of 
glafs,  and  cemented  into  the  copper  tubes  q  q,  which  have 
conical  extremities  like  thofe  above  deferibed  to  fix  them  on 
the  cocks.  Thefe  glafs  tubes  are  raifed  a  little  above 
the  edge  of  the  cylinder  By  to  prevent  the  water  from 
paffing  into  the  balloon,  fhould  you  happen  to  fill  one  of  the 
glafles  A,  and  negledt  to  fhut  well  the  cock  C. 

It  will  be  proper  to  make  the  glafies  A,  pretty  large,  if 
they  can  be  procured  fo,  in  order  that  the  gazometers  may 
contain  the  more  air.  It  will  however  be  bed  to  make 
them  rather  high  (38  or  30  inches)  than  wide,  in  order 
that  the  exa&nefs  of  the  fcale  a  b  may  not  be  diminilhed. 
M.  Van  Marum  anfwers  an  objection  which  he  fays  may 
poffibly  be  urged  againft  this  apparatus,  namely,  that  the 
combuliion  is  obliged  to  be  fufpended  every  time  that  the 
gazometers  need  to  be  replenifhed  with  either  oxygen  or 
hydrogen.  He  fays  this  is  no  folid  objection,  as  he  finds 
that,  fince  he  ufed  platina  for  conveying  the  ele&ric  fpark, 
he  never  fails  to  kindle  the  hydrogen  the  fir  ft  moment  it 
enters  the  balloon;  and  that,  befides,  the  combuftion  of  a 
cubic  foot  of  hydrogen  gaz,  in  order  that  the  water  produced 
may  not  contain  acid,  ought  to  take  fix  hours,  Thofe  who 
with  to  make  experiments  of  longer  duration,  have  only  to 
attach  two  other  gazometers ;  by  which  means,  while  the 
pne  fet  is  emptying,  the  other  may  be  replenifhed* 

For  this  purpofe  it  will  be  neceflary  to  have,  inftead  of 
the  cock  u,  two  cocks  Z  j,  Z  3,  (fig.  4)  ferewed  to  a  piece 
of  copper  fixed  to  the  cover  of  the  balloon  ;  and  by  which 
each  of  thefe  cocks  has  a  communication  with  the  bent  tube 
lm,  by  means  of  two  holes  x,  x,  which  proceed  obliquely 
through  this  piece,  and  end  in  the  tube  1.  The  firlt  gazo- 
meter,  which  communicates  with  the  balloon  by  the  cock 
Z  1,  being  almolt  emptied,  the  cock  Z  2,  of  the  fecond 
gazometer,  may  be  opened,  after  having  made  the  preffure 
in  the  fecond  gazometer  equal  to  that  in  the  firft.  It  is 
evident  that  the  preflures  of  thefe.  two  gazometers  being 
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equals  the  velocity  with  which  the  hydrogen  gaz  enters  the 
balloon,  will  not  experience  the  leaf!  change.  When  the 
firft  gazometer  is  entirely  empty,  the  cock  Z  i  is  fhut,  and 
the  firft  gazometer  is  filled ;  and  the  cock  Z  i  is  not  opened 
till  a  little  before  the  fecond  gazometer  is  totally  emptied. 
The  fecond  gazometer  is  then  to  be  filled  again,  and  in  this 
manner  the  combuflion  of  hydrogen  gaz  may  be  continued 
by  thefe  gazometers  to  any  length  of  time  without  interrup¬ 
tion.  To  introduce  the  oxygen  gaz  without  interruption 
into  the  balloon  by  means  of  two  gazometers,  it  will  be 
fufficient  that  the  two  cocks,  which  form  a  communication 
between  the  gazometers  and  the  balloon,  be  immediately 
fixed  in  the  covcrino'  of  the  latter. 

,  O 

Both  halves  of  the  apparatus  being  fimilar,  the  letters  of 
reference  are  only  marked  on  that  part  which  is  given  in 
outline  upon  the  plate. 


XIX.  On  the  Choice  of  Steely  and  the  Methods  of  hardening 
and  tempering  it.  By  Mr.  S.  VarLET .  Communicated  by 
the  Author. 

1 T  feldom  happens  that  theory  and  practice  are  united  in 
the  fame  individual  :  the  man  of  fcience  often  labours 
under  a  great  difadvantage  (notwithftanding  his  excellent 
theories)  for  want  of  the  experience  of  the  practitioner,  and 
the  practical  man  feldom  has  a  theory  to  guide  him.  He 
knows  from  experience  that  certain  things  or  operations  will 
produce  a  particular  effect,  but  can  give  no  reafon  why. 
His  application  to  bufinefs  has  not  allowed  him  time  to 
fearch  into  caufes,  nor  to  reafon  upon  effects ;  and  it  would  be 
difficult  to  perfuade  this  ufeful  clafs  of  men  how  much  theo¬ 
retical  knowledge  might  be  gained  by  applying  their  lei— 
fare  hours  to  ftudy,  and  how  much  plealure  might  be  de¬ 
rived  from  thus  uniting  theory  with  practice,  which  fo  mu¬ 
tually  affift  each  other. 
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1  was  led  to  fhefe  reflexions  by  reading  Mr.  Collier's 
paper  on  iron  and  fteel  (inferted  in  the  firft  number  of  your 
excellent  magazine) ,  in  which  he  gives  feme  methods  of 
hardening  and  tempering  fteel ;  and  concludes  by  faying, 
that  the  fprings  for  penknives  are  covered  over  with  oil  be¬ 
fore  they  are  expofed  to  the  Are  to  be  tempered,  but  gives 
no  reafon  for  that  application.  I  (hall  therefore  endeavour 
to  fupply  that  deleft,  and  add  feme  other  obfervations  on 
the  management  of  fteel,  conceiving  that  any  ufeful  hint 
on  a  fubjeX  fo  universally  applicable  to  the  manufactories 
of  this  country  will  be  of  general  benefit.  It  is  a  fubjeft 
of  the  firft  importance  to  the  practical  mechanic :  take  this 
ufeful  mbftance  away,  and  he  would  be  utterly  incapable  of 
proceeding  one  ftep  forward,  and  would  foon  be  convinced 
that  fteel  is  of  more  value  than  gold  itfelf. 

For  ordinary  purpofes,  the  method  noticed  by  Mr.  Collier 
will  arifwer  very  well,  both  for  hardening  and  tempering  ; 
but  in  many  cafes  it  is  neceflary  that  the  fteel  fliould  be  of 
the  beft  quality,  and  be  both  hardened  and  tempered  in  fucji 
a  manner  as  to  preferve  the  greateft  hardnefs  poflible  without 
brittlenefs  ;  and  fteel  is  of  more  or  lefs  value  in  proportion 
as  it  pofiefies  this  property  in  a  greater  or  lefs  degree. 

Steel,  when  foft,  can  be  wrought  into  almoft  any  form  as 
well  as  iron,  welding  excepted,  of  which  the  better  forts, 
particularly  caft  fteel,  are  incapable.  It  can  be  forged,  filed, 
turned  in  a  lathe,  drawn  into  wire,  rolled  into  large  plates, 
&c.  &c.  and,  when  by  thefe  means  brought  into  the  defired 
form,  it  can  then  be  made  fo  hard  as  to  be  capable  of  cutting 
the  hardeft  fubftances  (the precious  ftones  excepted),  while  at 
the  fame  time  it  is  almoft  proof  againft  being  itfelf  worn  by 
friXion  :  but  in  this  ftate  it  is  brittle,  like  all  other  hard  fub¬ 
ftances,  and  for  many  purpofes  muft  have  this  brittlenefs 
leffened,  and  this  is  what  is  termed  by  workmen,  tempering, 
and  conftfts  in  giving  it  certain  .degrees  of  heat  according  to 
the  temper  defired,  which  may  be  produced  in  any  degree 
until  the  whole  effteX  of  hardening  is  deftroyed,  and  the  fteel 
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is  reduced  to  its  foft  ftate.  On  each  of  thefe  operations  T 
fliall  offer  a  few  remarks,  proved  by  long  experience;  and, 
firfl,  on  the  choice  of  heel  for  fuch  purpofes  as  require  the 
beft  that  can  be  procured  for  making  cutting  inflruments, 
fuch  as  gravers,  punches,  turning  tools,  chifels,  &c.  &c.  to 
be  employed  in  turning  or  cutting  tempered  fleel,  and  fub- 
ffances  that  are  too  hard  to  be  cut  by  tools  made  of  ordinary 
fleel :  for  thefe  purpofes  cafl  fleel  is  undoubtedly  the  beft ; 
but  even  this  fort  differs  in  quality. 

The  (general  mode  of  choofinsf  fuch  as  is  mo  ft  fuitable  for 
the  above  purpofes  is  to  break  a  bar,  and  obferve  its  frac¬ 
ture,  and  to  feledt  the  clofeft  grained  ;  but  this  mode  is  not 
always  certain,  owing  to  the  difference  made  in  the  fradture 
by  the  fleel  being  hammered  under  a  greater  or  lefs  degree 
of  heat,  fleel  being  much  improved  by  being  hammered 
under  a  low  heat,  and  even  when  cold ;  and  when  over¬ 
heated,  being  quite  fpoiled  for  the  above  purpofe.  It  is  ow¬ 
ing  to  this  circumftance  that  the  beft  forts  of  cafl  fleel  are 
incapable  of  being  welded  as  above  mentioned.  Another 
method  is,  to  harden  with  as  low  a  heat  as  poffible  a  piece 
of  ftcel,  and  then  to  break  it,  and  obferve  its  fradlure  :  but  this 
is  not  wholly  to  he  depended  upon ;  for  fome  fleel  breaks 
with  a  very  clofc  grain,  and  yet  is  not  of  a  good  quality. 
But  the  fureft  method  is  to  have  one  end  of  a  bar  drawn  out 
into  a  fmall  rod  under  a  low  heat,  an  obfeure  red  for  in- 
flance,  or  but  little  above ;  then  heat  it  as  before,  and  fud- 
denly  plunge  it  into  pure  cold  water  :  if  it  proves  hard,  and 
requires  a  great  force  to  break  it,  it  is  good,  let  its  fra&ure 
be  what  it  may5*;  and  X  have  always  found  that  the  fpeci- 
mens  that  hardened  with  the  loweft  heat,  and  when  in  that 
Hate  required  the  greatefl  force  to  break  them,  proved  the 
beft  fteel.  Having  thus  feledted  fleel  fit  for  the  required  ufe, 

*  This  circurqftancc  deferves  particular  attention,  as  workmen,  in  ge¬ 
neral,  reject  fuch  ftcel  as  breaks  tvith  a  coaife  fradture,  even  though  it 
be  of  fuch  a  quality  as  to  require  a  great  force  to  break  it,  after  being 
hardened. 
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and,  with  the  precautions  already  noticed,  given  it  the  pro¬ 
per  form,  it  may  be  hardened ;  but  the  fame  method  will 
fiot  anfvver  for  all  purpofes.  Some  pieces,  from  their  fize 
and  figure,  are  very  difficult  to  be  hardened ;  if  they  are 
large,  they  heat  the  water  in  immediate  contact  with  them, 
and  the  heat  is  communicated  to  the  reft  of  the  water,  fo 
fall  that  it  prevents  the  pieces  from  being  cooled  quick 
enough  to  produce  the  defired  effedt :  this  is  in  part  pre¬ 
vented  by  continually  moving  the  piece  about  in  the  water ; 
but  wheivtoo  large  to  be  hardened  by  this  method,  a  ftream 
of  water  muft  be  employed  ;  and  for  fuch  pieces  as  the  face 
of  large  anvils,  a  birch  broom  is  ufed  with  advantage  to 
break  the  bubbles  that  are  formed  by  the  continual  difen- 
gagement  of  air,  and  which,  if  not  fwept  away,  would  prevent 
that  intimate  contadf  and  uniform  fucceffion  of  the  ftream 
neceffary  to  produce  the  degree  of  hardnefs  required.  Other 
articles,  from  their  length,  are  difficult,  and  almoft  impof- 
ftble  to  be  made  hard  without  bending,  or  otherwife  altering 
their  figure:  this  circumftanee  occaftons  a  great  deal  of 
trouble ;  and  many  a  piece  of  work  is  fpoiled,  after  a  good 
deal  of  labour  has  been  bellowed  upon  it.  The  method  that 
has  fucceeded  belt  with  me  is,  either  to  inclofe  the  piece  or 
pieces  intended  to  be  hardened  in  an  iron  cafe  or  box,  open 
at  one  end  (for  the  more  ready  dropping  the  pieces  into  the 
water),  and  giving  it  a  flow,  yet  regular  heat;  then  to  take 
the  cafe  out  of  the  ftre,  and  drop  the  pieces  into  the  water 
in  fuch  manner  as  will  allow  them  to  come  as  little  as  poffi 
fible  in  contadl  with  the  air.  This  method  anfwers  two 
good  purpofes  at  once,  caufmg  the  heat  to  be  more  equally 
applied,  and  preventing  the  contadl  of  the  air,  and  of  courfe 
any  foaling ;  and  when  the  work  has  been  poliftied  and  well 
defended  from  the  air,  it  comes  out  nearly  as  clean  as  it 
was  before.  When  the  greateft  poffible  hardnefs  is  re¬ 
quired,  it  may  be  obtained  by  ufing  quickfilver  inftead  of 
water;  but  this  can  only  be  employed  for  fmall  articles. 
For  fome  purpofes  fteel  is  required  to  have  a  fuperior  degree 
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of  hardnefs  given  to  its  furface,  fuch  as  in  the  cafe  of  files, 
&c.  This  is  obtained  by  Tiling  a  coarfe  powder  made  of  lea¬ 
ther  flightly  burned,  hair  or  horn,  either  in  rafpings  or  in 
powder  :  this  is  mixed  with  a  little  common  fait,  and  the 
files,  when  juft  red  hot,  are  thrufi  into  a  heap  of  this  powder, 
lome  of  which  adhering:  to  their  furface  is  carried  into  the 
fire  with  them,  and  gives  them  a  cafe  hardening :  the  fait 
fluxes  upon  their  furface,  and  defends  them  from  the  air 
while  palling  from  the  fire  into  the  trough  of  water,  into 
which  they  are  plunged  to  harden.  The  workmen  fay,  the 
longer  this  water  is  ufed  for  this  purpofe  the  better. 

We  are  now  come  to  the  laft  procefs  called  tempering, 
for  one  method  of  which  fee  Mr.  Collier’s  paper ;  but  that 
method  cannot  be  conveniently  applied  in  all  cafes,  and  has 
feveral  difad  vantages,  fome  of  which  I  lhall  mention.  Firft, 
each  piece  muft  be  made  bright  that  the  change  of  colour 
may  be  better  feen,  and  muft  be  heatrell  fingly  or  nearly  fo  ; 
and  pieces  of  irregular  figure  cannot  be  made  to  receive  an 
equal  degree  of  heat  in  all  their  parts,  fo  that  fome  will  be 
fofter  than  others.  Thefe  circumftances  would  retard  the 
manufactory  of  many  articles  very  much,  and  prevent  their 
being  afforded  at  the  prefent  prices,  fuch  as  the  fprings  of 
gun  locks,  door  locks,  various  articles  in  clock  and  watch 
work,  &c.  &c.  The  neceffity  of  making;  them  bright 
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enough  to  mark  the  change  of  colour  is  obviated  bv  fmear- 
ing  them  with  oil  or  tallow,  which  helps  to  apply  the  heat 
more  uniformly,  and  marks  the  temper  as  well  as  by  obferv- 
ing  the  colour,  or  nearly  fo:  or  by  putting  the  things  to  be 
tempered  into  a  proper  veffel,  and  adding  fo  much  oil  or 
tallow  as  will  cover  them,  and  then  holding  them  over  the 
fire  or  the  flame  of  a  lamp  until  a  fulficient  heat  is  given. 
By  this  means  the  moft  irregular  pieces  may  be  uniformly 
heated,  and  great  numbers  may  be  done  at  one  time,  and 
with  great  certainty.:,  thus  are  clock  and  watch  pinions, 
watch -verges,  balances,  See.  tempered;  fometimes  many 
dozens  at  once;  and  no  more  time  is  neceflary  for  the 

whole 
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whole  than  would  be  for  one  Angle  article.  The  requiftte 
temper  may  be  known  by  the  following  circumftances : 
When  fuch  a  heat  is  given  that  the  tallow  is  Arft  obferved  to 
fmoke,  it  indicates  the  fame  temper  as  that  called  a  ftraw 
colour  :  this  will  reduce  the  hardnefs  but  little ;  but  if  the 
heat  is  continued  until  the  fmoke  becomes  more  abundant, 
and  of  a  darker  colour,  it  will  be  equal  to  a  brown,  and 
indicates  a  temper  that  may  be  wrought — that  is,  which 
may  be  turned  or  Aled,  but  with  difficulty,  and  only  when  a. 
mild  fort  of  fteel  is  employed.  If  the  tallow  be  heated  fo  as 
to  yield  a  black  fmoke,  and  ftill  more  abundant,  this  will  de¬ 
note  a  purple  temper ;  and  if  the  Aeel  is  good,  it  will  now 
work  more  pleafantlv,  though  ftill  hard  enough  to  wear  well 
in  machinery.  The  next  degree  may  be  known  by  the 
tallow  taking  Are  if  a  lighted  body  is  prefen  ted  to  it,  but 
yet  not  fo  hot  as  to  continue  to  burn  when  the  light  is  with¬ 
drawn;  this  would  equal  a  full  blue  colour.  Increafe  the 
heat  till  the  tallow  continue  to  bum,  being  once  lighted, 
and  this  will  denote  a  pale  blue :  and  if  the  whole  of  the 
tallow  be  allowed  to  bum  away,  or  to  burn  dry,  as  the 
workmen  call  it,  it  giveswhat  clock-makers  moftlyufe  for  their 
work.  Farther  tallow  is  tifelefs ;  a  fmall  degree  of  heat 
more  would  juft  be  feen  in  a  dark  place,  or  the  loweft 
degree  of  a  red  heat :  fuch  is  the  temper  given  to  the  fprinsrs 
for  coaches,  &c.  Thus  I  have  given  a  reafon  why  oil  or 
tallow  is  made  ufe  of,  and  given  you  the  parallel  degrees  of 
temper  which  by  a  dry  heat  are  obferved  by  the  change  of 
colour  only.  The  method  of  hardening  in  quickftlver  is  of 
great  ufe  where  a  fuperior  degree  of  hardnefs  is  required; 
and  good  fteel  fo  hardened,  when  the  precautions  before 
mentioned  are  duly  attended  to,  will  cut  glafs  likq  a  diamond, 
and  turn  or  cut  other  fteel  at  fo  high  a  temper  as  to  differ 
but  little  from  quite  hard. — Perhaps  at  a  future  time  I  may 
give  you  a  method  by  which  this  hardeft  of  fteel  may  alfo 
be  worked  with  conftderable  eafe,  and  the  cafes  in  which  I 
have  applied  it  to  advantage. 
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LEARNED  SOCIETIES. 

\ 

GERMANY. 

On  the  9th  of  Auguff:  laft  the  Academy  of  Sciences  at 
Berlin  held  a  public  fitting  in  honour  of  his  Majefty’s  birth¬ 
day,  on  which  occafion  the  following  prize-  queftions  were 
announced : - - 

MATHEMATICS. 

The  mathematical  clafs  had  propofed  for  the  year  1798 
the  following  prize- queftion  : 

As  the  labours  of  the  ablefi  aftronomers  have  left  feveral 
points  refpecling  the  variation  in  the  obliquity  of  the  ecliptic 
to  be  explained,  the  Academy  invites  the  Learned  to  turn 
their  attention  to  this  fubjcdh  once  more,  and  will  adjudge 
the  prize  to  that  paper  which  {ball  contain  the  molt  inte- 
relting  refearches  on  it. 

u  One  paper  only  on  this  queftion  has  been  tranfmitted  to 
the  academy,  with  the  motto  Tamen  ufque  rccurret  ;  the 
author  of  which  feems  well  acquainted  with  the  fubjedl,  and 
fully  capable  to  examine  it  thoroughly.  In  many  places  he 
has  followed  the  calculations  of  M.  Schubert,-  publifiied  in 
the  tenth  volume  of  the  New  Tranfadtions  of  the  Imperial 
Academy  of  Peterfburgh  ;  and  has  brought  together,  in  a 
fmall  compafs,  a  great  many  interefting  refults.  As  the 
(hortnefs  of  the  time,  however,  did  not  permit  him  to  give 
his  own  observations  at  hi  file  lent  length,  and  as  the  object 
of  the  academy  was  to  fee  removed,  as  far  as  poflible,  the 
difficulties  with  which  the  fubjeefc  is  ftill  attended,  it  has 
refolved  to  propofe  the  queftion  again  for  the  year  1802,  with 
a  double  prize;  and,  to  place  its  meaning  in  a  clearer 
point  of  view,  requefts  the  learned,  and  the  author  of  the 
above-mentioned  paper  in  particular,  to  attend  to  the  follow - 
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ing  confiderations  : — In  regard  to  obfervations  of  the  obli¬ 
quity  of  the  ecliptic,,  aftronomers  do  not  appear  to  be  yet 
fully  agreed.  The  academy  willies,  therefore,  that  thefe 
obfervations  may  be  carefully  examined,  aiid  particularly 
that  the  following  queftion  may  be  explained  :  How  far  can 
the  old  obfervations  be  employed  with  advantage,  and  how 
far  back  may  we  venture  to  go  in  making  ufe  of  them  ? — In 
regard  to  the  theory,  one  of  its  mod  important  principles, 
without  doubt,  is  to  determine  the  maffes  of  the  perturbing 
planets,  and  efpecially  of  Venus,  The  academy  defires  that 
thefe  may  be  deduced  from  principles  independent  of  the 
obliquity  of  the  ecliptic ;  and,  above  all,  that  the  candidates, 
will  endeavour  to  difcover  how  the  mafs  of  Venus  may  be 
determined  from  confidering  the  motion  of  the  nodes,  not- 
withftanding  the  difficulties  which  the  movement  of  the 
ecliptic  oppofes  to  this  refearch ;  and  alfo  how  a  fmailer  mafs 
affigned  to  Venus  than  that  found  by  M.  de  la  Grange, 
would  agree  with  the  motion  of  the  apogeuni  of  the  fun,  as 
the  contrary  feems  to  arife  from  the  formulae  of  that  great 
geometer.  Laftly,  how  far  HerfchePs  obfervations  of  the 
Satellites  of  Uranus  are  fufficient  to  determine  the  mafs  of 
that  planet. — The  application  of  the  general  folution  of  the 
problem  would  become  much  more  ufeful,  if  none  of  the 
planets  were  omitted  to  be  taken  into  confideration  ;  for  in 
that  cafe  the  equations,  which  arife,  might  be  compared 
With  thofe  obtained  by  M.  de  la  Grange,  by  his  folution. 
And,  on  this  occafion,  the  queftion  propofed  by  himfelf  will 
occur,  viz.  Whether  the  maffes  of  the  planets,  let  them  be 
what  they  may,  provided  they  are  pofitive,  will  give  the  equa¬ 
tions  at  all  times  with  pofitive  and  unequal  roots  ? — In  regard 
to  the  mean  values,  the  maximum  and  minimum ,  the  periods 
of  the  variation,  &c.  fhould  any  diredf  method  be  difeo- 
vered  of  determining  them,  it  would  be  neceflary  that  the 
author,  confidering  the  complex  nature  of  analytical  ex- 
'prdlions,  fhOuld  be  as  accurate  in  his  calculations  as  pof- 
fiblej  but  if  they  are  determined  by  repeated  trials,  it  is 
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required  that  the  author  will  at  leafl  bring  proofs  a  pofterbrry  ' 
that  the  refills  found  are  fuhjedl  to  no  doubt.  To  conclude,, 
the  academy  is  far  from  requiring  that  all  thefe  conditions 
fliould  be  fully  and  completely  complied  with.  It  will, 
without  hefitation,  adjudge  the  prize  to  that  paper  whiph 
fhall  prefent  new  and  fatisfadtory  conclufions  in  regard  to 
one  article  only  of  fo  abflrufe  a  matter ;  for  it  has  given 
fuch  extent  to  the  queflion,  merely  to  open  a  wider  field  to 
thofc  who  are  fond  of  employing  their  time  in  agronomical 
researches.” 

BELLES  LETTRES. 

The  clafs  of  the  Belles  Lettres  has  announced  the  follow¬ 
ing  prize-queftion  for  the  year  1800  : 

On  the  Goths  and  Gothicifnv, 

ec  1.  Had  the  Goths,  as  a  nation  particularly  diflin- 
gui fired  among  thofe  which  overturned  the  Roman  empire 
in  its  decline,  any  thing  peculiar  either  in  their  difpofition, 
laws,  manners,  and  cufloms>  or  in  regard  to  their  litera¬ 
ture  and  arts  ? 

“  2.  Are  the  expreflions  Gothic  and  Gothicifm  any  thing 
clfe  than  appellations  employed  at  later  periods  to  indicate 
the  general  Hate  of  the  arts  and  fciences  after  the  downfall 
of  the  Roman  empire,  and  in  the  middle  ages  ?  And, 

Ci  3*  ^  this  true,  when  did  the  above  expreflions  begin 
to  be  introduced  into  common  ufe  ?  ” 

PHYSICS. 

The  Phyfical  clafs  has  announced  the  following  queflions: 

“  The  late  M.  Cothenius  having  left  to  the  academy,  of 
which  he  was  a  member,  a  legacy  of  a  thoufand  dollars,  and 
two  years  interefl  due  on  the  fame,  to  be  diflributed  as 
prizes  for  aniwers  to  queflions  in  agriculture,  economy,  and 
gardening,  the  phyfical  clafs,  to  which  the  drfpofal  of  this 
money  was  entrufled,  finds  itfelf  at  prefent  enabled  to  pro- 
pofe  two  queflion?;  at  the  fame  time,  ia  regard  to  the  above 
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febje&s,  and  to  offer  for  the.beft  paper  on  either  a  prize  of 
a  hundred  dollars,  to  be  adjudged  in  the  year  1800. 

“  1.  As  it  is  a  certain  fa£t  that  the  bafe  of  carbon  contained 
in  the  ufual  animal  and  vegetable  manures  is  one  of  the 
principal  articles  of  nourifhment  to  plants,  what  other  fub* 
fiances  are  there  which  may  be  fubftituted  in  agriculture  for 
common  manure,  and  may  be  employed  with  the  like  effen- 
tial  advantage  for  promoting  vegetation  ? 

u  It  is  requefted  that  thofe  perfons  who  propofe  anfwering 
this  quefiion,  of  fo  much  importance  to  agriculture,  will 
ground  their  proofs  not  merely  on  theory  alone,  but.  in  par¬ 
ticular  on  experiments  properly  made  and  accurately  ob- 
ferved. 

“  2.  By  what  procefs,  and  from  what  feeds,  fuch  as  thofe 
©f  flax,  poppies,  the  fun-flower,  or  other  oily  feeds,  which 
can  be  procured  without  great  expence,  or  be  cultivated  in 
abundance,  can  an  oil  be  extracted,  to  fupply  with  advan¬ 
tage  the  place  of  olive  oil,  and  which  can  be  preferved  a  iuf- 
ficient  length  of  time  in  a  good  condition  ? — The  goodnefs 
and  quality  of  oil  procured  by  expreffion,  depends,  without 
doubt,  not  only  on  the  nature  of  the  feeds,  but  alfo  on  the 
procefs  employed  to  obtain  it.  The  phyfical  clafs  willies, 
therefore,  that  thofe  defirous  to  anfwer  this  quefiion  will 
attend  to  two  circum fiances,  viz.  to  the  feed,  that  it  may  be 
of  a  kind  fit  for  yielding  good  oil,  and  alfo  to  the  procefs  belt 
calculated  to  produce  it  as  pure  as  poffiblefi5 

Letter  from  bis  PruJJian  Majejly  to  tbe  Academy  of  Sciences 
at  Berlin.  Read  in  the  Sitting  of  the  19 th  of  April. 

AFTER  procuring  the  neceiTary  information  refpedfing 
the  prefent  flate  of  the  Academy  of  Sciences  at  Berlin,  it  ap¬ 
pears  to  me  requifite  to  make  fome  changes,  calculated  to 
enfure  to  that  inflitution  an  exifience  equally  honourable 
and  ufeful  for  the  public  good.. 

I  cannot  conceal  from  the  academy,  that  its  labours, 
taken  in  the  aggregate,  have  always  appeared  to  me  too  little 
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dircdled  towards  the  public  benefit.  It  has  confined  itfelf 
too  much  to  the  difcuffion  of  abftradt  fubjedls,  and  to  en-* 
riching  metaphyfics  with  fpeculative  theories  and  learned 
difcoveries ;  and  has  not  paid  fufficient  attention  to  diredt  its 
labours  to  objects  of  real  utility,  the  improvement  of  the 
arts  and  fciences  ;  a  fervice  by  which  the  Academy  of  Paris, 
for  example,  notwithstanding  its  many  defedts  and  vicious 
organifation,  formerly  diftinguifhed  itfelf.  I  could  with 
then  that  the  Academy  of  Berlin  would  hwnamfe  itfelf 
more,  if  I  may  ufe  the  expreftion,  than  it  has  hitherto  done, 
by  giving  encouragement  to  efforts  that  contribute  to  the 
happinefs  of  common  life,  to  the  improvement  of  every 
thing  that  concerns  its  wants,  and  to  its  conveniences,  by 
the  conftant  application  of  the  theory  of  the  fciences  to 
things,  rather  than  to  fpeculative  meditations;  that  it  would 
excite  the  national  induftry,  which  fo  often  makes  attempts 
in  new  channels  without  fuccefs  for  want  of  the  neceffary 
knowledge,  by  furnifhing  it  with  the  principles  fuited  to 
that  art  which  it  exercifes ;  that  it  would  endeavour  to 
purify  the  different  fyftems  of  moral  and  literary  education 
from  many  vague  and  erroneous  principles,  which  fafhion, 
and  the  imagination  of  fome  enthufiaftic  pedagogues,  have 
introduced,  and  which  mu  ft  degrade  future  generations; 
and  that  it  would  combat  the  prejudices  and  dclufions  of  the 
people,  as  well  as  the  licentious  and  deftrudtive  efforts  of  the 
falfe  philofophers  of  the  p  refen  t  day. 

It  is  by  directing  the  labours  of  the  different  claffes  of  the 
academy  towards  objects  of  this  nature,  and  towards  a 
multitude  of  others,  the  influence  of  which  is  equally  fa- 
lutary  to  the  ftate  and  to  its  fubj edts,  that  this  inftitution 
can  acquire  the  moft  glorious  titles  to  the  gratitude  of  the 
public.  The  talents  of  its  members  authorife  me  to  enter¬ 
tain  great  hopes,  and  feem  to  have  need  only  of  permanent 
impulfe  in  a  good  internal  diredfion.  It  belongs  to  the 
academy  to  call  forth  the  principles  of  it  from  its  own 
fooiom,  The  following  are  a  few  general  points,  which  may 
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fcrve  as  a  balls  for  a  new  arrangement.  The  academy,  after 
having  maturely  weighed  them,  will  make  the  application 
of  them  in  detail,  and  will  draw  up  articles  of  regulation, 
which  it  will  take  care  to  lay  before  me  to  receive  my  ap¬ 
probation  and  fignature. 

The  ancient  regulations  of  the  academy,  above  all  that  of 
4he  year  174 6,  will  be  retained,  and  put  in  force  fo  far  as 
they  are  not  abrogated  by  the  new. 

I  (hall  take  care  to  appoint  a  prefident  diftinguifhed  by  his 
rank  and  literary  talents.  His  duty,  above  all,  being  to 
maintain  the  eftablifhed  order,  to  concentrate  and  direct  the 
labours  and  talents  of  the  different  members  towards  objedis 
ufeful  to  the  public  and  honourable  to  the  academy,  to, 
watch  over  the  adminiftration  of  its  finances,  and  be  its 
organ  with  my  perfon,  it  will  be  neceffary  to  fix  the  extent 
and  limits  of  his  functions  by  an  exprefs  article. 

The  economical  commiffion  of  the  academy,  which  has 
hitherto  fubfiflcd,  (hall  be  abolifhed,  and  its  place  fupplied  by 
a  directory  The  members  who  compofed  the  commif¬ 
fion  {hall  however  be  maintained  in  the  enjoyment  of  their 
penfions. 

The  diredfory  (hall  be  formed  of  a  prefident,  the  four  di¬ 
rectors  f  of  the  claffes,  and  two  members,  to  be  chofen  not  from 
the  academy,  but  men  of  bufinefs,  equally  diftinguifhed  by 
their  literary  merit,  and  capable  of  preferving.  the  neceffary 
order  in  the  economical  ftate  of  the  academy.  I  propofe  for 
filling  thefe  places,  Suarez  J  privy  counfellor  of  juflice,  and 
Borgfiede  §  privy  counfellor  of  finances,  who  at  the  fame 
time  will -be  eledted  members  of  the  academy. 

Every  thing  which  relates  to  the  general  direction  of  the 
academy  as  a  body,  to  the  maintenance  of  internal  order, 

*  The  ex-minifter  J.  Oh.  Wo’lner  affifted  at  the  fitting  of  March  29,  as 
chief  of  the  economic  commiffion  for  the  laft  time. 

4  H.  B.  Meriatr,  J.  Bernoulli,  F.  K.  Achard,  and  Ch.  G.  Selle. 

t  Died  on  the  14th  May  1798. 

§  Inftalled  in  the  fitting  of  May  3. 
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the  management  of  its  finances,  and,  above  all,  the  direc¬ 
tion  of  the  academy  towards  objects  of  public  utility,  {hall  be 
the  province  of  the  directory .  Its  deliberations  {hall  be  de¬ 
cided  by  a  plurality  of  votes.  Each  member  fhall  have  one, 
and  the  prefident  two. 

'  The  influence  and  rights  of  the  dire&ors  in  their  claffes 
feem  alfo  to  require  to  be  more  particularly  defined  and  re¬ 
gulated  ;  and  the  academy  will  take  care  to  make  provifion 
on  this  head  by  an  article  in  its  regulations. 

The  members  of  the  academy  fhall  be  either  honorary,  or 
ordinary.  The  former,  not  being  properly  obliged  to  en¬ 
gage  in  its  labours,  cannot  enjoy  any  of  the  lucrative  ad¬ 
vantages  of  the  academy,  except  in  regard  to  medals  in  cafe 
they  are  prefent.  The  ordinary  members  fhall  be  divided  as 
hitherto  into  four  claffes. 

Each  clafs  fhall  be  compofed  of  a  director  and  fix  mem¬ 
bers,  which  will  form  a  whole  of  24  academicians,  befides 
the  members  of  the  directory.  It  will  be  proper  to  adhere 
in  future  to  that  number,  and  not  to  admit  new  members 
but  when  there  are  vacancies.  There  can  therefore  be  no 
new  election  but  when  the  members  of  each  clafs  are  below 
fix  in  number.  As  at  prefent  there  are  claffes  which  have  more, 
it  may  perhaps  be  poffible  to  transfer  fome  of  them  to  the 
claffes  which  have  not  the  fixed  number,  or  to  thofe  which 
have  fewer  fupernumeraries,  in  order  to  eftabliffi  a  kind  of 
equality  between  the  claffes,  and  by  thefe  means  to  approach 
as  near  as  poffible  to  the  order  to  be  obferved  in  future.  In 
the  laft  place,  the  right  of  electing  its  members  fhall  be  pre- 
ferved  to  the  academy ;  and  this  election  {hall  be  determined 
by  a  plurality  of  voices  of  all  the  members.  I,  however,  re- 
ferve  to  myfelf  that  of  confirming  or  rejedting. 

The  large  public  library  at  Berlin,  as  well  as  the  colledlion 
of  natural  curiofities,  fhall  be  united  in  future  with  the  aca¬ 
demy,  and  entrufted  to  its  diredtion.  It  will  be  therefore 
neceflary  to  determine,  by  a  regulating  article,  the  arrange¬ 
ments  to  be  made  in  that  refped/t  }  and  as  it  will  be  requifite 
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that  the  principal  librarian  be  an  academician,  the  academy 
will  have  the  lefs  hefitation  to  admit  Dr.  Biefter  *  among 
its  members,  as  his  knowledge  and  literary  merit  have  al¬ 
ready  enfured  him  the  fuffrages  of  the  public. 

To  conclude,  though  I  am  difpofed  to  preferve  to  the 
academy  the  enjoyment  and  adminiftration  of  its  funds  and 
revenues,  I,  however,  referve  to  myfelf  the  right  of  deciding 
more  particularly  on  this  fubjedl,  after  the  new  hate  of  its 
economy  for  the  next  year  fhall  have  been  prefented  to  me 
for  fignature.  In  regard  to  that  of  the  current  year,  which 
accompanied  the  letter  of  the  28th,  it  is  herewith  returned. 

FREDERICK  WILLIAM. 

1798.  Received  April  11  th. 

Ele&oral  Academy  of  the  XJfeful  Sciences  at  Erfort . 

IN  the  fitting  of  January  2d,  1798,  a  paper  was  read  by 
F.  von  Dalberg,  On  the  gamut  and  mujical  fyjlem  of  the  an¬ 
cient  Hindoos.  The  author  took  as 'the  grounds  of  his  dif- 
fertation  a  paper  of  the  late  Sir  William  Jones,  publifned  in 
the  AJiatic  Refearches ,  and  combined  with  it  what  he  had 
learned  during  his  refidence  in  Italy  and  England,  partly 
from  the  converfation  of  Richard  Johnfon,  the  friend  of  Sir 
William  Jones,  and  of  others,*  and  partly  from  manuferipts. 
He  brought  as  proofs,  that  the  Hindoos  were  acquainted 
with  the  art  of  noting  mufic,  not  only  feveral  of  their  mu- 
fical  pieces  and  a  figure  of  their  principal  inftrument  called 
vina,  but  alfo  their  mythology,  in  which  their  principal 
tones  and  notes  are  perfonified  as  deities,  which  have  been 
hitherto  unknown.  M.  von  Dalberg  obtained  figures  of 
thefe,  coll e&ed  by  Johnfon  in  India,  in  order  that  they  might 
be  engraved.  In  the  writings  of  the  Hindoos  every  thing 
is  perfonified.  According  to  their  ideas,  mufic,  like  all  the 
other  fine  arts,  came  from  heaven.  They  confider  mufical 
tones  as  real  beings  which  marry  other  tones ;  and  hence 
*  Xnltalled  in  the  Sitting  of  April  26. 
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arifes  the  affinity  of  the  gamut  or  mufical  fcale,  &c.  This 
paper  will  be  printed. 

At  the  fame  time  was  read  a  paper  tranfmitted  to  the 
academy  by  Major  George  Vega,  entitled,  6(  Mathematical 
fconiiderations  on  the  directions  of  gravity ,  the  length  of  a 
pendulum  that  fwings  feconds,  the  method  of  determining 
the  latitude  from  the  true  elevation  of  the  pole*  and  the 
length  of  a  degree  of  the  meridian  in  different  latitudes,  by 
means  of  a  fohd  globe  revolving  with  an  equable  motion 
round  an  immoveable  axis  ;  as  alfo  on  the  form  of  the  fur- 
face  of  the  water  in  a  -1  late  of  equilibrium  on  fuch  a  globe; 
and  on  the  necellity  of  correcting  the  apparent  latitudes  or 
altitudes  of  the  pole,  in  order  to  obtain  the  real  latitudes, 
both  by  calculating  the  diftances  of  places  from  their  lon¬ 
gitude  and  latitude,  and  alfo  by  delineations  made  on  a  por¬ 
tion  of  fuch  a  globe,  upon  any  projection  at  pleafure,  re¬ 
gard  being  had  to  the  fpheroidal  form  of  our  earth.” 

M.  Burckhardt  tranfmitted  to  the  academy  a  paper  under 
the  following  title,  which  was  alfo  read  :  66  On  the  employ¬ 
ment  of  combinatory  analylis  for  determining  the  fines, 
tangents,  &c.  of  the  ium  of  feveral  angles,  when  the  fines, 
tangents.  See,  of  fingle  angles  are  given.” 

A  paper  was  tranfmitted  likewife  from  M.  Topfer,  on  the 
clodfrine  of  combination,  and  its  application  toanalyfis, 

In  the  fitting  of  February  3,  was  read  a  paper  on  the 
Edina  Msyaxa,  tranfmitted  by  Dr.  W.  G.  Tennemann  at  Jena* 
In  this  paper,  which  will  appear  in  the  TranfaCtions  of  the 
Academy,  the  author  endeavours  to  {hew,  that  the  fo  called 
■magna  ethica  of  Ariftotle  are  an  extraCt  from  thole  of  Nico- 
piachus. 

Some  remarks  were  then  read  by  M.  Zizrnan  on  the 
cultivation  and  employment  of  the  monarda  (ofwcgo-tca) 
as  a  fpiee.  The  author  found  the  monarda  JjJluloJ'a  and 
dulyma  Linn,  to  be  plants,  the  leaves,  flowers,  and,  in  par-? 
ticular,  the  feeds  qf  which  might  be  iubfdtuied  for  many 
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kinds  of  fpiceries.  The  leaves,  befides  other  ufes,  may  be 
employed  as  tea ;  the  flowers  improve  the  tafte  of  brandy, 
and  give  it  a  flavour  like  that  of  peaches.,  See.  The  moft  im^ 
portant  part,  however,  is  the  feeds.  The  author  deferihed 
the  method  of  cultivating  this  plant,  and  alfo  of  preferring  it, 
Profeifor  Trommfdorf  at  Erfort  tranfmitted  a  paper  entitled. 
Collections  towards  a  more  accurate  knowledge  of  the 
nature  of  Strontian  earth.” 

FRANCE. 

IN  the  public  fitting  of  the  National  Inflitute  Vende-. 
miaire  i^,  after  an  account  had  been  read,  by  the  fecretary 
of  each  clafs,  of  the  labours  of  the  Inflitute,  C.  Camus  gave 
an  account  of  the  labours  undertaken  by  the  Inflitute  as  a 
body,  or  executed  under  its  direction. 

C.  Cuvier  read  a  learned  though  Ample  and  clear  memoir 
on  an  animal,  bones  of  which  are  found  in  the  plafter  ftone 
in  the  neighbourhood  of  Paris.  He  began  by  explaining 
how  a  Angle  bone,  efpecially  if  it  belong  to  the  head,  or  an 
articulation,  is  diffident  to  make  known  very  nearly  the 
whole  ftruCture  of  an  animal,  refpcCting  which  naturalifls 
have  no  other  knowledge.  A  tooth,  for  example,  faid  he, 
indicates  whether  an  animal  is  carnivorous,  or  feeds  upon 
vegetables.  If  it  is  carnivorous,  its  ftomach  is  formed  in  a 
certain  manner ;  the  animal  unites  with  the  means  of  attack 
and  defence  the  agility  neceflary  to  reach  its  prey :  its  feet 
muft  have  a  certain  form  :  in  a  word,  it  has  all  the  habits 
common  to  that  kind  of  animals,  &c.  After  explaining 
this  principle,  C.  Cuvier  applied  it  to  the  bones  found  in 
the  quarries  of  plafter  ftone,  and  which  are  fo  abundant 
that  not  a  decade  paffes  but  the  workmen  break  feveral  of 
them  in  digging  out  the  ftones.  He  examined  a  great  many 
of  thefe  bones,  and  thinks  himfelf  authorifed  to  aflert,  that 
they  belong  to  a  graminivorous  animal  fimilar  to  the  camel, 
not  now.  exifting  alive  in  any  known  country. 
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C.  Defeftarts  produced  fome  new  fadts  in  fupport  of  his' 
fyftem,  that  the  natural  fmall-pox  may  be  rendered  much, 
more  favourable  by  the  proper  ufe  of  fome  mercurial  appli¬ 
cations.  He,  however,  expredfed  a  wifh  of  feeing  inocu¬ 
lation  become  more  general,  and  that  this  cruel  malady 
may  be  altogether  deftroyed  by  weakening  its  malignity v 

C.  Bougainville,  diftinguiibed  both  as  a  writer  and  a  na¬ 
vigator,  read  the  fii*ft  part  of  his  Hiftorical  Elfay  on  Ancient 
and  Modern  Navigation  in  hio'h  northern  latitudes. 

o  o 

C.  Langles  read  a  memoir  on  the  language  and  literature 
ef  the  Arabs. 

C.  Lacepede  fnewed,  from  the  induftry  difplayed  by  birds 
in  the  (Impure  of  their  nefts,  the  meafure  of  the  different 
degrees  of  their  inftindt,  and  of  the  attachment  they  have 
to  their  females  and  young. 

A  friend  read  for  C.  Roedcrer  an  explanation  of  the  mo¬ 
tives  which  induced  his  clafs  to  propofe  as  the  fubjedt  of  a 
prize,  ((  An  examination  of  the  inftitutions  bed:  calculated 
to  lay  a  foundation  for  morality  among  nations.” 

C.  Fourcroy  gave  the  refult  of  fome  experiments  which 
he  made  in  concert  with  C.  Vauquelin,  to  analife  the  ftone 
formed  in  the  human  bladder.  Thefe  two  chemifts  think 
it  poffible  to  diffolve  in  the  living  fubjedt  this  fatal  accumu¬ 
lation,  which  occafions  the  mod;  acute  pains ;  and  they  hope 
that  the  refult  of  their  labours  will  render  unneceflary  in 
moil  cafes  the  dangerous  operation  of  cutting  This  will 
form  a  new  benefit  of  chemiftrv,  already,  fo  ufeful  in  its  ap¬ 
plication  to  the  arts  of  induftry. 

The  fitting  was  terminated  by  C.  Duels  reading  his  Epitre 
a  Vien  on  the  great  revolution  which  has  taken  place  in 
painting  ftnce  the  middle  of  the  prefent  century,  a  revolu¬ 
tion  which  he  chiefly  afcribed  to  the  precepts  and  examples 
of  Vien. 

*  Water  impregnated  with  carbonic  acid  gas,  and  drank  for  fome  time 
as  a  common  beverage,  has  been  found  to  diilbive  the  ilone.  Edit. 

MIS  CEL- 


Botany.— A  Phenomenon ^ 


.109, 

MI  S  C  E  L  LANEO  US. 

BOTANY. 

THE  plants  brought  from  America  and  the  Weft  Indies' 
by  Captain  Baudin,  and  contained  in  a  hundred  and  fifty 
boxes,  are  in  a  high  ftate  of  vegetation.  Several  of  them 
have  produced  flowers,  fuch  as  a  fpecies  of  bignonia,  {big- 
nonia  pent  ably  lla  L.)  Its  flowers,  of  a  flefli  colour,  are  larger 
than  thofe  of  the  cat  alp  a,  and  have  the  fame  form.  A  kind 
or  toumeforlia ,  which  appears  new  ;  an  euphorbia ,  the  leaves 
of  which  are  of  an  agreeable  green  colour,  and. have  a  little 
refemblance  to  thofe  of  the  fumach ;  and,  laftly,  the  jatropha 
gqffipifolia  L.  The  laft  has  begun  to  exhibit  fruit. 

Among  this  great  variety  of  foreign  trees  there  are  fome 
which  it  is  hoped  may  be  naturalifed  in  the  fouthern  de¬ 
partments  of  France,  fuch  as  the  alligator  pear  ( laurus  per¬ 
fect  L),  a  tree  which  the  Spaniards  tranfplanted  from  the  New 
World  to  the  kingdom  of  Valencia,  where  it  produces  fruit. 
Its  fruit  is  pulpy,  of  the  fize  of  a  very  large  pear,  and  is  eat 
with  fait  and  pepper.  The  papaw  tree  (carica  papaya  L). 
There  are  alfo  feveral  alimentary  plants,  fuch  as  two  kinds 
of  yams,  diof corea  alata  and  dioj corea  aculeata ,  with  the 
white  and  red  potatoe,  convolvulus  batatas ,  &c. 

Among  the  curious  plants  are  remarked  in  particular  a 
fpecies  of  fern,  the  ftem  of  which  is  three  feet  and  a  half  in 
height  and  three  inches  in  diameter,  and  is  at  prefent  termi¬ 
nated  by  two  leaves  more  than  two  feet  in  length,  and  hav¬ 
ing  very  fine  and  equal  divifions. 

The  four  kinds  of  palms  begin  to  fhoot,  and  above  all  the 
•, cabbage  palm.  Thefe  majeftic  trees  feem  likely  to  become 
•  naturalifed  to  the  climate  of  France. 

A  SINGULAR  PHENOMENON  IN  REGARD  TO  CREAM. 

The  following  Angular  phenomenon  is  announced  in  the 
Journal  de  Phyfique ,  Thermidor  6th ,  1798,  by  Cit.  de  Se- 
rain  office  er  de  / ante  at  Saintes.— This  fummer  I  was  wit- 
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nefs  to  an  extraordinary  fadt,  to  me  totally  new,  and  which, 
in  my  opinion,  cannot  eafily  be  accounted  for.  One  day 
when  feme  people  in  this  neighbourhood  were  preparing  to 
churn  butter,  they  were  aflonifhed  to  find  all  the  cream  of  a 
fine  Pruffian-blue  colour.  The  cafeous  part  was  only  blueifh. 
Every  attempt  to  difeover  the  caufe  of  this  extraordinary  co¬ 
lour  was  fruitlefs,  though  the  cream  exhibited  the  fame  ap¬ 
pearance  for  nearly  three  months.  It  cannot  be  afcribed  to 
the  veffels  in  which  the  milk  was  generally  preferved,  as 
they  were  always  kept  perfectly  clean,  and  covered  with  fir- 
boards.  The  cows  were  in  exceeding  good  health,  and  fed 
on  meadows  on  which  they  had  grazed  for  feveral  years. 
This  milk  was  ufed  as  food  without  any  hurt  enfuing,  and 
it  betrayed  no  particular  tafte ;  but  the  cream  and  cafeous 
parts  were  thrown  away,  as  they  infpired  feme  dread.  The 
cream  gradually  changed  its  colour ;  but  this  could  not  be 
aferibed  to  the  means  employed  during  the  continuance  of 
the  phenomenon,  means  indeed  fa  .ridiculous  that  I  do  not 
think  it  worth  while  to  detail  them. 

((  In  the  Ephemerides  of  the  Curious  of  Nature,  Dec.  ad* 
1688,  we  find  inftances  of  milk  being  coloured  green,  black, 
red,  and  yellow;  but  I  am  acquainted  with  no  obfervation 
fimilar  to  that  above  mentioned. 

MEDICINE,  SURGERY,  &C. 

A  fxnall  work,  confiding  of  ao  pages  o6tavo,  has  been 
lately  printed  at  Vienna,  and  diftributed  gratis  :  entitled, 
tc  An  account  of  the  fimple  means  employed  in  the  Hofpital 
of  St.  Anthony  at  Smyrna  to  cure  the  Plague,  and  preferve 
People  from  its  infection.  By  Leopold  Count  von  Berch- 
told,  knight  of  the  military  order  of  St.  Stephen  of  Tuf- 
cany.”  Mr.  Baldwin,  the  Britifh  conful  at  Cairo,  hav¬ 
ing  found  by  repeated  experiments  that  rubbing  the  whole 
body  with  warm  oil  was  the  fureft  means  to  cure  the  plague, 
as  well  as  to  guard  againft  its  infection ;  a  Francifcan 
clergyman,  overfeer  of  the  Hofpital  of  St.  Anthony,  had, 
in  coxifequcnce  of  this  information,  employed  the  fame 

means 
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means  with  the  happieft  effects.  To  make  known  this  dif- 
covery,  of  fo  much  importance  to  thofe  nations  that  carry  on 
trade  in  the  Levant,  and  with  the  coaft  of  Barbary,  Count 
-sBerchtold  refolyed  to  pubhfh  the  proceis;  of  which  yooo 
copies  have  been  printed  in  the  German,  as  many  in  the 
Italian,  and  6000  in  the  Turkifh  language.  The  work 
contains  an  account  of  the  method  of  ufingr  the  oil,  with 
feme  obfervations  on  the  regimen  proper  for  patients  at¬ 
tacked  by  this  difeaic ;  and  an  Appendix,  containing  cer¬ 
tificates  of  cures  already  performed,  and  a  lift  of  the  place* 
where  the  above  method  has  been  pradfifed  with  fuceefs. 

m  a  little  tract  juft  puklifhed  by  Dr.  Tazwell  (fecretary 
to  Mr.  Geary,  the  late  American  minifter,)  at  Paris,  a  new 
method  is  announced  of  employing  the  nitrous  acid  in  the 
fyphilis,  which  we  arc  informed  has  been  ufed  with  great 
fuceefs  at  Paris.  As  it  is  there,  conceived  to  be  an  improve¬ 
ment  upon  the  prefent  modes  of  adminiftering  oxygen  in 
Syphilitic  ulcers,  &c.  and  as  the  practice  with  the  nitrous 
acid  is  at  prefent  a  lubjebt  of  feme  controverfy,  it  may  not 
be  unworthy  of  the  attention  of  our  medical  readers.  Dr. 
Tajzwell’s  formula  is  as  follows  : 


Oxygenated  Ointment  ('invented  hy  AlyonJ . 

R.  Take  hogs  lard  lib.  j.  melt  it  over  a  flow  fire,  and  then 
add  of  nitric  acid  (of  3a  degrees)  3  ij.  Keep  carefully  ftir- 
ring  the  mixture  over  the  fire  with  a  dafs  rod  till  it  begins 
to  boil,  and  then  fet  it  by  to  cool. 

It  is  of  great  benefit  in  cafes  of  fyphilitic  ulcers,  herpes, 
and  pfora. 

The  author  adds  the  following  note  :  u  This  prefeription 
was  communicated  to  me  in  the  month  of  Prairial,  laft  year, 
by  my  worthy  friend  the  inventor,  who  has  fmee  publifhed 
it  in  his  work  entitled  EJfai  fur  les  proprietes  medicinales  de 
V oxygen,,  which  has  juft  appeared. 


M.  Herbolt,  an  eminent  accoucheur  at  Copenhagen,  fay* 
he,  has  made  a  difeovery  highly  interefting  to  humanity. 

Repeated 


jlZ  Surgery, — Comprejfed  Air , 

Repeated  experiments  have  convinced  him  that  one  of  the 
molt  frequent  caufes  of  the  apparent  death  of  fo  many  new¬ 
born  children,  arifes  from  the  trachea  being  filled  with 
water  ;  and  that  they  might  in  general  be  faved,  by  giving 
them  fuch  a  pofition  that  the  water  fhould  run  out.  Of 
thirteen  children  confidered  as  dead,  and  which  were  com¬ 
mitted  to  his  care,  twelve  were  reftored  to  life  by  the  above 
fimple  means. 

The  above  is  announced  in  a  foreign  Journal,  but  appears 
evidently  to  be  founded  upon  fome  miftake.  By  the  experi¬ 
ments  of  Dr.  Goodwyn  it  appears  impoffible  that  water  can 
of  itfelf  in  any  cafe  enter  the  trachea  :  even  drowned  peo¬ 
ple  are  not  fuffocated  by  this  means,  but  by  the  mere  ex- 
clufion  of  the  oxygen  of  the  atmofphere  neceffary  to  fupport 
animal  life.  In  thofe  experiments  in  which  water  has  been 
forced  into  the  trachea,  it  has  always  been  abforbed,  if  the 
animal  was  fuffered  to  live. 

In  our  laft  Number,  (p.  4 %6.)t  by  a  miftake  of  the  Printer, 
the  following  obfervation  was  omitted  after  the  article  on  the. 
production  of  cold  by  comprefled  air : 

The  explanation  given  of  the  phenomena  in  the  Journal 
de  Phyfique,  from  which  we  extradled  this  article,  is  inad- 
mifiible  in  the  prefent  inftance ;  for  it  has  been  proved  by 
Dr.  Darwin’s  experiments,  publifiied  in  the  Philofophicai 
Tranfadtions,  that  cold  is  produced  by  compreffing  air  even 
where  water  is  not  prefent,  and  that  the  heat  of  the  air  is 
abfolutely  fqueezed  out  by  condenfation,  and  pafles  out 
through  the  fubftance  of  the  condenfer.  The  comprefted 
air  therefore,  when  allowed  to  efcape,  mull  rob  water,  or 

any  fubftance  with  which  it  comes  in  contadl,  of  a  portion 

* 

of  its  heat* 
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I,  Defcription  of  the  Equus  Hemloniis  or  Dfhiggetai  of  the 
Jii  a  fern  Deferts  of  Middle  Ajia  By  Proffer  Pallas, 
From  Neue  Nordifche  Beytrage,  Voh  IT. 

IN  ATURALISTS  hitherto  have  diftinguiflied  only  three 
fpecies  of  the  genus  horfe,  or  animals  which  have  not 
cloven  hoofs,  viz.  the  horfe  and  the  afs,  which  are  both 
found  wild  in  the  defert  regions  of  Aha,  and  the  beautiful 
flriped  zebra  f,  which,  with  fo  many  other  lingular  animals, 
is  peculiar  to  Africa.  I  have  had  an  opportunity,  howrever, 
of  becoming  acquainted  with  a  fourth  fpecies  (Plate  V.  fig.  2.) 
the  Mogul  name  of  which  has  been  long  known  in  Europe. 
But  refpedling  this  animal  zoologifts  as  yet  have  been  under 
great  doubts ;  becaufe  the  accounts  given  of  it  were  either 
defective  or  little  to  be  depended  on,  as  might  readily  be  ex- 

*  See  Profcffor  Pallas’s  Trave!s>  in  the  original,  p.  217;  and  Neva 
Comjnent.  Peiropcl.  tom.  xix.  p4  394.  tab.  7.  Equus  Hemionus. 

f  It  has  been  proved  by  Dr.  Sparmann  that  thofe  animals,  before  con- 
fidered  by  naturalifts  as  the  males  of  the  zebra,  are  a  particular  fpecies, 
which  rove  about  in  herds  *  and,  coafequcntly,  form  the  fifth  kind  of 
fulidw’gula ,  They  are  called,  at  the  Cape,  by  die  Hottentot  name  of 
.  yuagga. 

Vol.  II. 


X 


*14  Defcrip.tion-.  of  the  Equus  Hemionus, 

peeled  in  regard  to  an  animal  fo  fwift,  and  at  the  fame  time? 
fo  iliv,  that  it  carefully  iliuns  all  inhabited  diftri£ls,  and  is 
fcarcely  ever  to  he  found  but  in  the  mountainous  deferts  of 
Eaftern  Tartary,  between  Siberia,  India,  and  China.  I  have 
thought  proper  to  give  to  this  animal  the  Greek  name  he- 
mionos  \  which  the  ancient  Greeks  applied  not  only  to  the 
mule,  but  alfo  to  a  wild  timid  fpecies,  capable  of  propagat¬ 
ing,  fimilar  in  form  to  the  mule,  which  were,  in  fome 
mcafure,  known  to  them,  and  which  probably  were  the  fame 
as  the  df big  get  at.  Ariftotle  is  the  fir  it  author  who  mentions 
this  animal,  in  the  ftxth  book  of  his  Natural  Hiftory,  where 
he  diftinguifhes  it  very  clearly  from  that  produced  between 
the  horfe  and  the  afs,  or  the  afs  and  the  mare  ;  and  he  gives 
it;  the  name  of  hemionos ,  becaufe  this  fpecies,  which  were 
then  found  in  a  wild  hate  in  Syria,  and  exceedingly  timid, 
had  as  great  a  refemblance  to  the  mule  as  the  wild  afs  has  to 
the  tame*.  This  fuppefed  fpeeies  of  wild  half- afs,  nine  of 
which  were  brought  to  Phrygia,  under  the  Feign  of  Phar.- 
naces,  where  they  were  long  preferved,  and  of  which  three 
were  alive  at  the  time  when  Ariftotle  wrote,  propagated  re¬ 
gularly,  and  were  therefore  a  peculiar  fpecies.  and  not  a 
baftard  race.  The  fame  author  mentions  this  circumftance 
e-xprefsly,  and  alfo  Syria  the  native  country  of  the  animal, 
in  the  twenty-fourth  chapter  f.  This  animal,  admitted  by 
Theophraftus,  is  mentioned  likewife  by  Pliny  f,  who  gives 
Theophraftus  as  his  authority ;  and  it  is  probable  alfo  that 
TElian  alludes  to  it  in  a  paftaye  where  he  fays  :  (6  In  India 
there  are  herds  of  wild  horfes  and  wild  aftes  4  and  the  wild 

*  Eivi  S')  ev  Ivpia  cl  vaTj’/xsvct  tyalovot,  ete pov  ytvog  rcav  tv  a-vu^vair^  ytvofvEvar/. 
Imru  v at  ova,  cyotot  0=  y  o,jby,  ttcrvrEp  y.al  ol  ayptet  ovoi  wpof  Taf  r,(u£py£,  arm 
mvot;  oy.ot'.Tvrog  XzySiVTE;  ha- tv,  cttr7rz p  ol  ovs.t  ayptot-  vau  jj/cucvoi,  rnv  'rayaim a. 
Jiet^EpwTE?,  ainat  at  by-tovot  ytnZeiv-  £4  aXXjsXMv*  cuyttiov  S'!  ixfiev  yap  nvEg  £«r 
4>p vytav  etti  QapvaKti  ra  <bapva&a£ti  warepc,;,  vat  hayevacriv  err  itert  S'e  yav  y>zv  rpug, 
to  'OTci.Xawv  S1’  ewe  a  -‘.trciv  a'f  <pactv.  Ariilot.  1 1  i  ft.  Animal,  lib.  vi.  cap.  36. 

+  At  Iz  ev  t«  lypia  t?j  virep  *c  aitY.r.q  kjx.kvot  y.a.  o^evivtui  vat  tut  arty.  Lib.  vi. 
cap.  .24, 

X  Hift.  Nat.  Hb.  viii.  C3p.  44, 
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mares' copulate  readily  with  the  latter*,  and  produce  mules  of 
a  red  fox  colour,  which  are  exceedingly  fwift.  They  are 
very  untradlable ;  and  when  cauo-ht  in  pins  are  fometimes 
carried  to  the  king  of  the  Prafians.  Thofe  of  two  years  old, 
or  under,  can  be  tamed  ;  but  the  old  ones  are  as  wild  as  the 
fierceft  of  the  carnivorous  animals 

For  the  earlieft  account  of  the  exigence  of  this  fpecies  of 
the  horfe  in  modern  times,  we  are  indebted  to  the  diligent 
Mefferfchmidt,  who  from  the  year  1720  to  17 26  travelled 
through  Siberia,  by  command  of  Peter  I.  for  the  purpofe  of 
making  difcoveries  in  natural  hiftory.  Befides  this  traveller 
and  Gmelin,  who  explored  the  fame  diftridis  twenty  years 
after,  no  one  before  me  has  had  an  opportunity  of  examining 
this  animal  with  the  eye  of  a  natural  ill.  Mefferfchmidt  dif- 
tinguiflies  the  dfliiggetai,  very  prpperly,  from  the  horfe  and 
the  afs ;  and  notices  it  in  his  Xenium  Ifidis  Sibiricee ,  or  Ca¬ 
talogue  of  the  natural  productions  of  Siberia ;  themanufcript 
of  which  is  (till  to  be  feen  in  the  academy  of  Peterfburgh  f, 
under  the  name  of  Mulus  dauuricus  foecundus  Ariflotelis , 
Cappadocicus  Erefiz,  which  name  was  employed  in  the 
printed  catalogue  of  the  collection  of  natural  curiofities  at 
Peterfburgh,  where  a  huffed  fkin  of  it,  deftroyed  afterwards 
by  a  fire,  was  preferred,  and  which  Buffon  has  improperly 
taken  for  an  obfeure  definition  of  the  onager  or  proper  wild 


*  Ev  IVoJij  IffTrav  t;  a.yo.xv  ud.  ovoov  Toidrccv  hcr'v  c.yekea'  exSv  avapAivovrav 
t?mv  rat;  linrui  in To/xiveiv  z  -'.zlva.;  Keyjcri,  Ka;  rioicrBcu  rn  fxdei,  y.xl  r.'areiv  %b/xiovat; 

t«v  p^pvav  o'uz-xg'j-  S':  xa;  yapyxXe.'g  cL\\a>;‘  'srofraypa  c 

TUTU'  eUpucri  £.ra  av&yes-dat  r m  rxv  npuis-ixv  fixci Xei  tpaa-i‘  x.ctl  pLenreHq  fxh 
laXcd'OTat;  y.r\  avatves'Qai  rhv  rzrx\zv~iv,  'uTficrfivTa.Ttiq  Ss  (xh  S'la-^lpsiv  tJv 
ft'joj  na;  trxpxxKpzyciJV  fxrde  ev.  ./Elian.  de  Animal,  lib.  xvi.  cap.  9. 


f  Catalogus  Muftei  Pelropolit.  tom.  i.  par.  1.  p.  335.  In  the  above- 
mentioned  Xenium  Ijidis,  Mefferfchmidt  gives  to  this  animal,  befides  the 
Mogul  name,  which  he  writes  tzigilbai,  the  T angut  appellation  kfebing , 
and  the  Indian  kitjehara  or  djhengh - kitfebar ah .  But  when  he  wilhes  to 
apply  to  it  alfo  the  farad  of  the  Bible,  the  hamar  hvafchi  of  the  Arabians* 
the  thar-kurab  of  the  Perfians,  and  the  kolan  or  kulann  of  the  Tartars,  he 
evidently  confounds  the  onager  or  wild  afs  with,  the  djhiggetai. 

I  2,  afs.. 
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afs^.  The  defeription  given  of  this  animal  by  Mefferfchmidt, 
which,  as  he  fays  in  his  journal,  was  made  from  three  that 
had  been  fhot,  is  all,  except  what  is  inferted  in  the  faid 
journal,  unfortunately  for  the  farther  ofleology  of  the  djhtg- 
getai ,  now  loft  ;  and  this  defeription,  as  well  as  the  journal, 
has  never  yet  been  printed. 

Gmelin,  when  in  Dauuria,  did  every  thing  in  his  power 
by  fending  out  hunting  parties  to  procure  one  of  thefe  ani¬ 
mals,  but  without  fuecefsf .  Afterwards,  however,  by  the 
care  of  his  friend  and  fellow-traveller  Muller,  he  had  an  op¬ 
portunity,  in  returning  from  the  Lena,  to  draw  up  a  deferip¬ 
tion  of  this  animal  at  Irkuzk;  but  this  defeription,  which 
ftill  lies  in  manufeript  among  other  papers,  is  fo  unintelli¬ 
gible,  that  it  is  almoft  ufelefs  for  the  naturalifts  of  the  prefent 
day.  Zoology,  in  general,  was  not  Muller’s  principal  ta¬ 
lent  ;  and  however  much  fervice  he  mav  have  rendered  t® 
botany,  his  deferiptions  of  animals,  as  may  be  feen  by  the 
fpecimens  publiflicd,  are  exceedingly  defective.  During  my 
travels  through  Siberia,  I  conlidered  this  animal  as  almoft 

O  y 

unknown ;  for  the  Jefuit  miflionaries,  who  on  various  6c- 
cafions  have  made  excursions  from  China  into  the  Mogul 
provinces,  fay  little  more  of  it,  in  the  accounts  of  their 
travels,  than  merely  to  mention  its  name  J. 

1  was  at  great  pains  therefore,  and  fpared  no  expcnce 
during  my  travels,  particularly  when  in  the  neighbourhood 
of  the  folitary  deferts  on  the  borders  of  the  Ruffian  empire,  to 
procure  the  onager  or  wild  afs,  as  well  as  the  djbiggetai f 
and  to  acquire  a  more  accurate  knowledge  of  thefe  animals. 
All  my  exertions,  however,  were  attended  with  no  fuccefs, 
till  I  arrived,  in  the  fpring  of  the  year  1772,  in  the  1110ft 
diftant  diftridl  of  Dauuria,  which  begins  between  the  rivers 

*  Hift.  Nat.  tom.  xxiv.  p.  6,  note. 

+  Reife  durch  Sibiricn,  part  2,  p.  107,  where  a  fhort  but  accurate  de¬ 
feription  of  this  animal  is  inferted  from  the  information  of  the  Moguls. : 

£  Wild  mules  are  mentioned  under  the  Chinefe  name  of  yc-lo-tfee ,  which 
expreffes  that  appellation,  by  Du  Halde  in  his  Defeription  of  China. 

Onon 
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Onon  and  Argun,  and  extends  fouthwards  towards  the 
country  of  the  Moguls  and  the  great  defert  of  Gobi.  In 
thefe  wades,  which  are  very  thinly  inhabited,  where  Mef- 
ferfchmidt  and  Gmelin  became  acquainted  with  the  ddiig- 
getai,  I  was  fo  fortunate  as  to  obtain  a  dcfcription  of  this 
rare  animal.  The  neighbourhood  of  the  river  Argun  is  the 
part  within  the  boundaries  of  Siberia  where  thefe  animals 
are  bill  to  be  found ;  for  they  have  long  dncc  retired  from 
the  reft  of  Dauuria,  where  they  once  abounded,  to  the  Mo* 
gul  deferts,  on  account  of  the  increafe  of  population  in 
the  former.  They  frequent,  in  general,  the  whole  extent 
of  the  defert  of  Gobi,  as  far  as  the  boundaries  of  Thi¬ 
bet  and  India;  but  they  are  mod  abundant  in  the  dry 
plains  near  the  lake  Tarei,  which  afford  plenty  of  herbs  and 
pools  of  fait  water,  and  in  the  hilly  didrifts  of  Abagaitu. 
The  red  of  Dauuria  abounds  with  rocky  and  high  moun¬ 
tains  covered  with  blow,  which,  as  well  as  didrifts  covered 
with  wood,  thefe  animals  never  frequent, 

Thefe  animals  were  found  formerly  in  herds  in  the  dif- 
trifts  near  the  Argun.  At  prefent,  however,  none  are  feen 
there  but  dngle  ones  which  have  brayed,  or  finall  difperfed 
herds,  except  when  great  drought  takes  place  in  the  Mogul 
didrifts,  and  drives  them  northwards.  In  the  country  of 
the  Moguls,  on  the  other  hand,  and  particularly  in  the 
above-mentioned  defert  of  Gobi,  they  are  at  all  times  col- 
lefted  into  large  herds ;  and  are  well  known  to  the  Moguls 
and  the  Tungudans  under  the  name  of  dfinggetai ,  which 
bgnifies  long-eared .  They  mud  alfo  extend  themfelves  to 
the  country  of  Soongarey,  becaufe  they  were  known  to  the 
Soongarey  Calmucs,  whom  I  had  an  opportunity  of  converdng 
with  on  the  Wolga,  under  the  above  name,  as  an  animal 
totally  different  from  the  wild  afs,  which  they  call  kulan , 
and  which  by  the  wild  Coffacs  is  called  takia.  But  in  the 
webern  part  of  Great  Tartary  it  appears,  that  the  dfliigge- 
tai  is  never  found ;  for  the  Kirgidans  are  acquainted  with  ho 
middle  animal  between  the  wild  horfe  and  their  kulan  or 

1 3  wild 


II 8  Defcription  of  the  Equus  Hemionns. 

wil'd  afs.  It  is  not  improbable  that  the  great  Altai  mountains 
form  the  boundaries  of  its  native  country  on  the  eaft  towards 

,  j 

the  exteniive  ridges  of  Thibet  and  India ;  for  the  accounts  of 
travellers  who  have  fpoken  of  wild  afles  in  Syria  and  Perlia* 
are  not  accurate  enough  to  enable  us  to  judge  whether  the 
dfhiggetai  is  found  in  thefe  countries*  which  I  very  much 
doubt. 

The  dfhiggetai  feeks  the  open  dry  plains  and  the  decli¬ 
vities  of  mountains  covered  with  good  nourifhine;  herbs  and 
grafs*  as  is  the  cafe  with  all  Dauuria  and  the  country  of  the 
Moguls*  which  are  full  of  mountains.  It  is  laid  that  they 
feldom  approach  the  water*  and  that  they  can  continue  & 
long  time  without  drinking ;  which,  to  an  animal  deftined 
to  live  in  deferts,  where  often  for  a  hundred  words  there  is 
not  to  he  found  a  drop  of  drinkable  water*  is  a  very  neceflary 
property. 

The  onager,  and  the  wild  horfe  have  yielded  to  the  perfever- 
ance  and  courage  employed  by  man  to  tame  them*  and  render 
them  fit  for  being  draught  animals*  and  animals  of  burthen ; 
but  the  dfhiggetai*  like  the  African  zebra**  has  never  yet 
been  tamed*  though  the  Moguls*  who  are  born  horfemen 
and  fhepherds*  have  often  tried  to  breed  fcals  of  this  fpecies 
which  they  have  caught.  I  am  however  of  opinion*  that 
we  ought  not  to  abandon  all  hope  of  rendering  the  dfhig¬ 
getai  a  domeflic  animal*  if  ferious  attempts  were  made  in 
Dauuria  on  foals  when  caught  and  fhut  up  in  proper  en- 
clofures*  which  no  wandering  people  have  an  opportunity 
of  doing.  Should  fuch  an  attempt  fucceed*  mankind  would 
procure  in  this  animal*  if  broke  for  riding,  not  only  the 
fleeted;  and  fwifteft  hunter,  but  give  to  the  eaflern  part  of 
Afia*  India  and  China*  in  particular*  where  the  common 
horfe*  as  is  well  known*  does  not  thrive*  a  far  more  ufeful 
draught  animal*  becaufe  thefe  regions  are  as  it  were  its  na- 

*  The  opinion  entertained  of  the  impoljibility  to  tame  the  zebra  has  teen 
however  contradicted  by  the  one  reared  at  Liibon  and  taught  to  draw  in  a 
carriage •  The  cafe ’perhaps-1  will  one  day*  be  the  fame  with  the  dfhiggetai. 

live 
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five  country.  That  the  fruitlefs  attempts  made  by  the  Mo¬ 
guls'  do  not  prove  the  intraciablenefs  of  the  dfliiggetai  ap¬ 
pears  probable  from  this  cir.cumftance,  that  the  Kirgiftans, 
aflert  the  fame  thing,  on  account  of  the  fruitlefs  attempts, 
they  have  made  in  regard  to  the  onagers  or  wild  afles,  which 
wander  through  their  territories  in  thoufands ;  though  the 
people  of  the  eaft,  who  live  in  fettled  habitations,  have  not 
only  made  thefe  animals  domefticated  ftnce  time  immemorial, 
but,  as  we  fee  by  Varro,  Columella,  Pliny,  and  the  tcfli- 
mony  of  other  authors,  employed  with  great  advantage,  in- 
head  of  mules,  wild  afles,  which  they  caught  and  tamed. 
Varro  fays  exprefsly  *,  that  the  wild  afs  i%  exceedingly  pro¬ 
per  to  be  ufed  inftead  of  the  mule*  becaufe  it  can  be  ealily 
tamed,  and  never  returns  again  to  its  wild  condition. 

Hitherto  the  dfliiggetai  has  been  only  an  animal  of  the 
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chace  for  the  Moguls  and  Tungufians,  who  confider  its  fle'fh 
as  their  greatefl  dainty,  and  employ  the  fkin  to  make  boots. 
It  is,  however,  difficult  to  kill  it ;  for,  on  account  of  the 
keennefs  of  its  fight  and  the  acutenefs  of  its  fmell,  by  the 
latter  of  which,  if  to  the  leeward,  it  can  difcover  a  man  at 
the  diftance  of  feveral  werfts,  it  feldom  lets  the  hunters  get 
within  ffiot.  When  running,  it  is  impoffible  for  the  fleeted; 
horfe  to  overtake  it ;  and  therefore  it  is  feldom  caught  during 
the  hunting  excnrfions  of  the  Moguls,  which  they  call  oblaw 9 
but  muft  be  (hot,  by  lying  in  wait  for  it;  which  can  be  beft 
done  in  the  neighbourhood  of  the  ftreams  or  pools  to  which 
it  repairs  to  drink,  or  ofthefpots  where  it  comes  to  lick  fait. 
The  Moguls,  however,  are  faid  to  have  remarked,  that  dur¬ 
ing  rainy  and  ftormy  weather  the  dfliiggetai  becomes,  as  it 
were,  ftupid,  and  neither  fees  nor  fmells  the  hunters  fo  well 
as  at  other  times.  The  ftallions,  which  conduct  herds  more 
or  kfs  numerous  of  females  and  young  ones  of  from  one  to 
two  years  old,  are  exceedingly  vigilant ;  keep  their  females 
together  with  the  moft  jealous  care;  drive  from  the  herd  the 
young  ftallions-  which  begin  to  fliow  a  defire  for  the  females; 

•*  De  Re  Ruft.  lib.  ii.  cap.  6. 
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and  are  always  on  the  watch  to  guard  again!!  being  furprifed* 
When  they  obferve  any  thing  uncommon  at  a  diftance,  the 
male  immediately  fprings  forwards ;  endeavours,  by  making 
a  tour,  to  approach  fo  near  the  objedt  as  to  difeover  the  dan¬ 
ger,  and  for  that  purpofe  advances  two  or  three  times 
towards  the  hunters,  who  lie  clofe  to  the  ground  on  theip 
bellies.  Onfuch  occalions  forne  of  them  are  {hot ;  the  herd 
then  difperfe,  and  for  fome  time  afford  good  fport  to  the 
huntfmen.  If  the  male,  however,  obferves  the  danger,  he 
makes  the  herd  which  he  left  behind  him  betake  them- 
felves  to  flight  with  incredible  velocity.  The  Moguls  fpeak 
of  this  velocity  with  aftonifhment ;  and,  in  general,  the 
dfhi<:s;etai  is  conlidered  as  the  fwifteft  of  all  the  wild  animals 
of  their  country:  for  this  reafon  the  people  of  Thibet  affign 
it,  inftead  of  a  riding  hone,  to  cbammoy  their  god  of  fire  and 
of  war. 

The  drhiggetai  always  carries  its  head  eredl,  as  reprefented 
in  the  plate ;  when  running,  throws  it  entirely  back,  in  order 
that  it  may  fee  better  behind  it :  and  bears  its  tail  eredt. 
It  has  a  particular  kind  of  neighing,  which  is  louder  and 
fhriller  than  that  of  a  horfe.  The  herds  by  which  old  males 
are  attended  confifl  often  of  more  than  twenty  males  and 
females ;  though,  in  general,  they  are  lefs  numerous,  as  many 
males  have  no  more  than  five  or  ten  females.  Young  males 
driven  from  old  herds  generally  follow  them  at  a  difiance, 
till  they  have  enticed  from  them  one  or  more  females,  or 
have  found  fome  that  have  ftrayed  from  other  herds,  and 
thus  procure  to  themfelves  a  few  followers.  At  the  cover¬ 
ing  feafon  the  old  males  feparate  from  their  herds  the  young 
females  not  yet  hot.  The  Moguls  are  faid  to  have  remarked 
alfo,  that  thefe  half-afles  fometimes  entice  away  mares  from 
the  troops  of  tame  horfes  which  wander  about  in  thefe  dif- 
tridls,  and  add  them  to  their  fcraglio.  Of  this,  however, 
I  am  not  fully  convinced ;  though,  on  account  of  the  great 
limilarity  and  likenefs  in  regard  to  fize  which  the  dfhiggetaj 
.has  with  the  Mogul  horfes,  procreation  muft  be  much  eafier 

between 
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between  them  than  between  the  horfe  and  the  afs,  and  muff: 
be  always  more  fruitful ;  fo  that  if  the  horfe  were  not  known 
in  his  wild  Rate,  and  if  characlerifing  marks  of  a  particular 
fpecies  were  not  vifible  in  the  dfhiggetai,  on  account  of  this 
great  fimilaritv,  we  might  with  much  more  rcafon  confider 
the  dfhiggetai  for  the  wild  flock  of  our  horfe  than  the  younger 
Gmelin  confidercd  the  wild  horfe  as  the  common  flock  of 
the  horfe  and  afs  *,  which,  however,  befides  the  moufe  co¬ 
lour  obferved  by  Gmelin,  which  is  not  always  uniform,  has 
nothing  in  common  with  the  afs. 

[To  be  concluded  in  ti  e  next  Number.] 


II.  Obfervations  on  Animal  Fat  and  the  Caufes  oj  Corpu¬ 
lency .  By  Dr.  Co  index.  From  the  Journal  de  Phv- 
fique,  Vendemiaire  An.  7. 

-AnTMAL  fat  examined  by  the  microfcopc  feems  to  ex¬ 
hibit  yellowifli  veficles,  formed  of  a  very  thin  and  tranfparent 
pellicle,  which  contain  an  oily  fluid.  No  pores  can  be  ob¬ 
ferved  in  it,  and  no  perfon  but  Malpighi  has  been  able  to 
difeover  what  are  called  its  adipofe  dudls  (dudtus  adipofi ). 
In  certain  cafes,  however,  fat  is  abforbed,  and  in  general  it 
feems  to  undergo  conftant  changes  :  the  {kins  of  the  negroes 
after  violent  exercife  exhale  an  oily  odour. 

The  veiicles  of  fat  are  different  indifferent  animals.  Wolf 
of  Peterfburgh  obferved  that  the  fat  of  a  pullet  is  contained 
in  veficles  fmaller  than  thofe  of  any  other  animal  :  thofe  of 
the  goofe  are  larger,  and  ranged  with  more  regularity.  The 
next  in  order  are  thofe  of  man  ;  but,  according  to  Wolf, 
the  mod  confiderable  are  thofe  of  the  hog.  Thefe  veficle.? 
arc  contained  in  the  interftices  or  fmall  fpaces  in  the  cellular 

''See  Sam.  Gotti.  Grudin's  Rrife  dutch  Rvjjland ,  part  i.  p.  47.  Com¬ 
pare,  alfo,  what  I  have  laid  of  wild  horfes  in  my  Travels,  part  i.  p.  211* 
472;  part  ii.  p.  642,  and  part  iii,  p,  503. 
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tiffue,  but  are  not  found  equally  difperfed  throughout  every 
part  of  the  body.  Fat  is  found  in  a  pretty  cormderable 
quantity  in  certain  cavities  of  the  body,  as  in  the  orbits  of 
the  eyes,  near  the  reins,  in  the  epiploon,  fometimes  at  the 
point  of  the  heart,  &c.  In  man  there  is  none  about  the 
lungs,  the  penis,,  or  the  brain.  Some  is  contained  in  the 
lafl-mentioned  or<xan  in  the  cold-blooded  animals  :  in  the 
tea-dog,  the  ray,  and  many  other  Mies,  the  fat  is  mixed 
with  the  parenchyme  of  the  liver,  to  which  it  gives  conft- 


derable  bulk :  in  birds  and  animals  that  feed  on  vegetable 
Jubilances,  it  is  found  around  the  reins.  The  fat  of  fifties  ig 
more  liquid  than  that  of  carnivorous  quadrupeds :  that  of 
fragivorous  animals  has  more  confidence  than  the  fat  of 
others.  . 

The  quantity  of  fat  varies  much  according  to  the  differ¬ 
ent  elaffes  of  animals  and,  if  we  compare  the  quantity  of 
fat  with  the  hulk  of  the  body,  it  will  be  found  that  iifhes 
exhibit  the  large  ft  proportion;  then  amphibious  animals, 
and  then  the  frugivorous.  The  carnivorous  prefent  the  leak. 
But  thefe  are  only  general  obfervations,  which  are  fubjeef  to 
many  exceptions. 

All  the  ufes  of  fat  are  not  yet  known  ;  hut  we  know  that 
In  feme  cafes  it  becomes  cxhaufted,  and  fupplies  the  place 
of  aliment.  Thus,  animals  which  remain  in  a  ftate  of  tor¬ 
por  for  feveral  months  without  taking  nouriftiment,  lofe  their 
plump  appearance  ;  from  which  it  would  feem  that  this  is  a 
refource  provided  for  them  by  nature.  May  it  not  perhaps 
ferve  to  preferve  animal  heat  ?  The  eireumflances  which 
contribute  to  its  formation  are  ftill  more  obfeure,  and  have 
given  rife  to  many  ingenious  ideas  dignified  with  the  name 
©£  hypothefes.  One  of  the  moft  probable  is  that  of  Dm 
2kddo.es which  appears-  to  me  to  clear  up  many  faffs 

*  Dr.  Cokidet  lias  done  little  more  than  abridge  from  Dr.  lleddoes’s. 

Waltons  m  Calculus,  &c.  though  lie  prc&xes  his  own  name  to  this 
paper,  and  thus  cnfualsy  Introduces  the  name  of  the  latter,  as  if  his  writ¬ 
ings  only  tended  to  confirm,  when*,  in  fa&,  they  are  the  foundation  of  th$ 
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hitherto  inexplicable,  though  it  is  fubjedf  to  m  any  exceptions,, 
as  every  hypothefis  mull  be.  The  foundation  on  which  it 
refts  is,  that  whenever  there  is  a  certain  diminution  of  oxy¬ 
gen  in  the  animal  fyftem,  fat  will  be  produced.  The  fol¬ 
lowing  obfervations  feern  to  fupport  this  albert  ion;  The 
chemical  analylis  of  fat  Ihows  that  fix  parts  of  it  contaii> 
near  five  of  carbon  and  one  of  hydrogen,  and  fome  febacie 
acid.  The  fat  parts  of  animals  differ  from  the  Hefty  parts 
only  in  this,  that  the  latter  contain  more  oxygen  and  azot. 
By  this  is  explained  the  change  of  mufcles  into  a  fubftance 
like  fpermaceti,  as  profeffor  Fourcroy  remarked  in  the  bury- 
ino*  around  of  the  Innocents  at  Paris.  It  has  been  obferve-d 
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alfo,  that  the  fat  augments  at  the  expence  of  the  mufcles  i% 
the  living  body,  and  vice  v erf  ad*. 

This  want  of  oxygen  conlidered  as  a  caufe  of  corpulency 
is  indicated  by  the  analogy  which  exifts  between  obelity  and 
-the  fea  fcurvy,  which  feems  to  be  owing  only  to  a  gradual 
sbftrablion  of  a  part  of  the  oxygen  in  the  fyftem.  The  fea» 
fcurvy  is  never  announced  by  meagrenefs  ;  on  the  contrary, 
a  fullnefs  of  the  habit  is  the  firft  fymptom  of  that  malady. 
Dr.  Trotter  obferves,  that  when  a  negro  grows  rapidly  cor¬ 
pulent,  he  does  not  fail  to  be  attacked  by  the  fcurvy ;  from 
which,  to  make  ufe  of  a  comparifon  of  Dr.  Beddoes,  it  ap¬ 
pears  that  corpulency  is  to  the  fcurvy  what  cachexy  is  to 
the  dropfy.  All  the  fymptoms  of  the  fcurvy  prove  that  it 
arifes  from  a  privation  of  oxygen :  thus  the  furface  of  the 
body  is  covered  with  livid  fpots,  the  arterial  blood  is  very 
little  florid,  and,  after  death,  the  left  auricle  is  found  filled 
with  venous  blood,  which  Dr.  Goodwin  found  in  animals 
that  had  been  deprived  of  life  by  oxygen.  Dr.  Lind  fays, 
that  when  death  has  been  fudden,  and  that  no  effufton  is 
found  in  the  cavities  of  the  body,  the  auricles  and  the  ven¬ 
tricles  are  filled  with  blood,  and  efpecially  the  left  fide  of  the 

*  Very  fat  hogs  have  fcarcely  mufcle  enough  to  perform  locomotion,, 
Edit. 

•v  heart; 
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heart ;  which  is  a  very  remarkable  circumftance,  fince  that 
fide  rarely  contains  much  blood  after  death. 

According  to  the  experiments  of  Sauflure  and  Humboldt, 
it  appears  that  the  atmofphere  of  the  high  mountains  con¬ 
tains  lefs  oxygen  than  that  of  the  lower  regions ;  and  this 
explains  why  la  Condamine  was  attacked  with  fcorbutic 
fymptoms  on  the  fummit  of  Pinchina.  Much  fleep  and  in¬ 
activity  are  powerful  caufes  of  corpulency.  In  that  ftate 
refpiration  is  lefs  frequent,  a  fmaller  quantity  of  oxygen  is 
abforbed,  and  the  abforption  of  fat  is  diminifhed,  while  the 
fecretion  of  it  is  continually  taking  place.  Leannefs  is  pro¬ 
duced  by  a  contrary  ftate,  that  is  to  fay,  by  the  effedt  of  ex- 
c'rcife :  more  oxygen  is  then  introduced  into  the  fyftem,  and 
the  fat  is  abforbed  in  common  with  the  other  fluids. 

People  in  the  country  know  very  well  from  experience,  that 
when  they  with  to  fatten  poultry  they  muff  keep  them  in 
darknefs,  and  mix  with  their  food  fuhftances  proper  for  pro¬ 
longing  their  fleep,  fuch  as  tares  or  fpiritous  liquors*.  An 
obfervation  which  appears  curious  is,  that  the  age  when  thfc 
fecretion  of  fat  is  moft  confiderable  is  towards  the  fortieth 
year ;  a  time  when  the  arterial  fyftem  ceafes  to  adl  fuch  a 
confpicuous  part  in  the  animal  economy,  either  becaufe  it 
is  then  offified,  or  in  part  obliterated,  while  the  venous  fyf¬ 
tem,  becoming  more  and  more  developed,  feems  to  acquire 
that  influence  fo  confiderable  in  old  age.  Do  arteries  the  ac¬ 
tion  of  which  isvifibly  diminifhed,  furnifh  at  that  period  lefs 
oxygen  to  the  fyftem ;  and  may  not  that  be  the  eaufe  of  the 
corpulency  of  middle-aged  people  ? 

It  may  be  objected  that  children,  whole  venous  fyftem  is 
not  yet  developed,  have  however  a  remarkable  plumpnefs. 
But  this  difficulty  has  been  refolved  in  the  following  manner; 
The  venous  blood  when  it  arrives  at  the  Iuno's  undergoes 
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there  chemical  changes,  too  well  known  to  require  to  be 

In  Portugal,  fowls  are  nor  only  kept  in  the  dark,  but  their  feet  are  faft-  ^ 
r.ned  to  the  floor,  fo  as  totally  to  prevent  their  walking.  Edit. 
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here  particularifed.  It  may  happen  that,  according  as 
refpiration  is  more  or  lefs  perfect,  the  blood  may  lofe  a  greater 
or  lefs  quantity  of  carbon  and  hydrogen.  In  proportion  as 
klofes  lefs,  the  fecretion  of  the  fat  will  be  more  abundant:, 
this  then  will  afford  an  explanation  of  the  enormous  quan¬ 
tity  of  fat  found  in  amphibious  animals,  fillies,  &c.  in  which, 
•refpiration  is  not  fo  perfect,  becaufe,  being  furrounded  by 
water,  they  are  not  in  contact  with  fo  confiderable  a  quan¬ 
tity  of  oxygen  as  animals  that  breathe  in  the  open  air.  They 
retain  then  more  hydrogen  and  carbon,  which  palling  into 
the  arteries,  occafion  that  conliderable  fecretion  of  fat,  and 
probably  produce  that  voluminous  fize  of  liver,  found  in  fillies 
in  which  circulation  is  fuch  thatalmoft  all  the  blood  goes  in¬ 
to  the  liver,  either  to  operate  there  a  fecretion  of  fat  or  of  bile, 
the  conftituent  parts  of  which  do  not  differ  much  from  thofe 
of  the  former. 

Children  do  not  refpire  in  the  uterus,  as  the  foramen  ovale 
is  not  obliterated  till  towards  the  third  or  fourth  year  of  then- 
life,  and  fometimes  later :  they  have  for  the  fame  reafon  a 
very  full  habit  of  body.  What  appears  to  confirm  this  opi¬ 
nion  are  the  obfervations  quoted  in  the  Medical  Tranfa&ions. 
of  London,  and  thofe  of  Profeffor  Sandifort  of  Leyden,  of 
individuals  remarkable  for  their  corpulency ;  in  whom  it 
w'as  found,  by  di  flection,  that  the  foramen  ovale  was  not 
clofed  up  ;  that  is  to  fay,  that  the  greater  part  of  the  venous 
blood  paffed  dire&ly  from  the  right  into  the  left  ventricle,  to 
be  tranfmitted  into  the  aorta,  and  from  thence  into  the  whole 
fyftem,  without  having  undergone  there  any  of  thofe  changes 
which  are  effe&ed  on  the  blood  by  refpiration  *.  The  lungs 
in  fuch  individuals  were  diminifhed  in  fize,  and  in  a  ftate 
of  collapfion,  which  indicated  that  they  had  not  dif- 
charged  all  the  functions  of  refpiration.  This  theory  feems 
Jto  throw  much  light  on  the  enormous  fize  of  the  liver 

*  To  thefe  caufes  may  be  added  the  frequent  fleep  of  children,  ofttime* 
‘  in  an  atmolphere  of  diminifhed  purity.  Edit. 
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in  a  foetus,  and  which,  no  one  hitherto  has  been  able  to 
explain. 

Difeafes-  of  the  liver,  fuch  as  fchirrous  tumours,  Ecc . 
generally  attack  people  who  are  more  or  lefs  corpulent*. 
The  blood  of  perfons  very  plethoric,  or  very  fat,  is  com¬ 
monly  of  a  darker  colour  and  more  vi Icons  than  that  of  lean 
people,  which  is  generally  very  florid.  The  means  of  cure 
afford  a  very  ftrong  argument  in  favour  of  this  hypothefis ; 
for,  though  obefity  be  rarely  the  fubjeet  of  medical  treat¬ 
ment,  yet  fome  phyficians  have  treated  it  like  the  feurvy, 
with  vegetable  acids,  pulfe,  &c.  as  affording  more  oxygen. 
It  has  l)een  remarked,  that  people  who  .  habitually  drink 
cyder  are  more  meagre  than  thofe  who  life  beer,  porter,  or 
other  liquors  of  the  fame  kind. 

There  are  fome  countries,  the  inhabitants  of  which  are 
in  general  corpulent,  as  is  the  cafe  in  Holland,  and  fome 
parts  of  England;  while  in  other's,  as  France,  for  example, 
the.  greater  part  of  the  inhabitants  are  thin.  Does  this 
a  rife  from  the  difference  of  food,  or  is  it  not  rather  owing 
to  the  greater  or  lefs  purity  of  the  air  ?  that  is  to  fay,  to  a 
greater  quantity  of  oxygen  contained  in  the  atmofphere  ? 
The  above  fabfs  appear  to  explain  the  different  caufes  of 
obefity,  and  to  throw  great  light  on  the  means  of  curing 
various  difeafes,  which  have  hitherto  baffled  all  the  efforts, 
of  medicine. 


III.  On  the  colouring  Matter  of  vegetable  Juices  and  the  Ac¬ 
tion  exercifed  on  it  by  metallic  Sul  fiances  and  their  Oxyds , 
with  a  new  Proccfs  for  obtaining  Lakes  of  more  inienfe  and 
f olid  Colours.  By  Cit.  Guyton.  Head  in  the  Nationals 
Inftitute  15  Vend  cm.  An.  6. 

T  HNN-/EUS,  the  great  naturalifc  of  the  north,  faid,  that 
the  red  colour  of  vegetables  announced  in  them  the  prefence 
of  an  acid.  It  had  been  long  obferved*  that  the  juice  of  the 
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fbwer  of  the  violet  acquired  in  tin  veffels  a  beautiful  blue 
(hade,  and  the  ufe  of  it  was  recommended  in  pharmacy  for 
the  preparation  of  fyrup  of  violets.  The  original  colour  of 
fyrup  which  had  been  changed  was  upon  this  principle  re- 
ftored  by  -  long  digeftion  in  tin  ;  but  few  philofophers  oak’ 
any  attention  to  enquire  into  the  caiife  of  thefe  phene- iner.ab 
and  my  colleague  Bcrthollet  mentioned  only  as  a-probahility- 
in  his  Elements  of  Dyeing,  that  this  effect  refilled  from  a 
combination  of  the  acid  with  the  oxyd  formed  at  the  fur- 
face  of  the  tin.  Such  was  the  fate  of  our  knowledge  on  this 
fubjedt,  when,  It  ruck  with  the  difference  in  the  colour  of  two 
preparations  of  the  fame  fruit,  I  undertook  a  continued  exa¬ 
mination  of  the  circumfianees  in  which  thefe  changes  took 
place. 

I  {hall  omit  giving  a  detailed  account  of  the  comparative 
experiments  to  which  I  fucceffively  fubje&ed  almoft  all  the 
acid  coloured  fruits,  fuch  as  the  cherry,  the  goofeberry,  the 
plum,  as  well  as  the  petals  of  flowers,  turnfol,  brafil  wood, 
tunpnric,  &c.  by  treating  them  in  veffels  of  glafs,  porcelain, 
metal,  and  metallic  mixtures,  or  by  holding  them  in  diges¬ 
tion,  either  on  plates  of  metal  perfectly  clean,  or  on  metallic 
oxvds.  I  fliall  confine  myfelf  at  prefent  to  refults  which  may 
ferve  to  throw  fomc  light  on  the  theory  of  vegetable  colours, 
or  to  furnifh  the  means  of  .applying  them  with  advantage,  ta 
precedes  in  the  arts. 

My  experiments  proved  that  the  red  colour  of  fruits  evi¬ 
dently  arifes  from  the  re- action  of  their  peculiar  acid  on  their 
colouring  matter.  That  tin,  in  reviving  or  reftoring  the  co¬ 
lour  of  violets,  only  refumes  by  its  greater  affinity  the  acid 
which  made  it  turn  red.  That  it  is  not  only  tin  or  its  oxyd, 
as  has  hitherto  been  fuppofed,  which  exereifes  this  affinity; 
but  that  lead,  bifmuth,  antimony  and  zinc  produce  the  fame 

■  t 

dfedt;  that  it  is  fill!  more  rapid  and  complete  with  iron  y 
and  that  the  contact  of  all  thefe  metals  inclines  to  violet, 
very  fenfibly,  infufions  which  otherwife  would  be  of  a  bright 
and  ftrong  red.  That  the  green  and  acid  part  of  fruits  does 

not 
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nothold  the  colouring-  principle,  difpofed  to  become  red  with 
acids ;  and  that  the  coloured  part  conceals  the  portion  of  the 
acid  neceffary  for  maintaining  the  hate  of  re-a&ion,  which 
determines  its  fhade.  That  if  this  colouring  principle  is  mo~ 
dified  in  fome  vegetables  fo  as  to  refill  more  or  lefs  acid  or 
alkaline  re-agents*  as  brafil  wood  in  regard  to  acids*  and 
turnfol  in  regard  to  alkalis*  it  may  be  brought  back  to  that 
condition;  which  feems  to  indicate  that,  if  not  eflfentially,  it 
is  at  leaf!  originally  of  the  fame  nature.  That  all  metallic 
oxyds  arc  not  equally  proper  to  feize  and  fix  vegetable  co¬ 
lours;  that  fome  of  them  feem  to  attack  the  latter  with 
the  greateft  eafe*  while  others  retain  them  only  in  a  very 
weak  manner.  In  the  laft  place,  that  the  new  metal  called 
tungflen  carried  to  theutmofl  degree  of  oxydation,  and  which 
has  not  yet  been  tried  in  that  refpedt*  has  a  decided  advan¬ 
tage  above  all  the  other  metallic  oxyds ;  that  it  is  capable 
of  forming  lakes  valuable  for  painting,  which  hand,  with¬ 
out  alteration,  tells  by  lime  water,  the  acetic  acid  or  radical 
vinegar,  fulphurifed  hydrogen  gas*  and  even  to  a  certain 
degree  oxygenated  muriatic  acid  gas,  that  enemy  of  colours* 
which  fuddenly  burns  them*  and  which*  according  to  the 
expreffion  of  Bcrthollet*  performs  in  a  few  moments  what  is 
effe&ed  in  a  long  time  by  the  combined  action  of  air  and 
light.  This  aflertion  will  excite  lefs  furprife,  when  it  is 
known  that  this  is  the  only  one  of  all  the  metallic  oxyds  which 
withflands  the  folvent  power  of  the  three  mineral  acids. 

The  oxyd  of  tungflen  charges  itfelf  cafily  with  the  colours 
of  all  vegetables.  Hitherto  I  have  found  only  one  exception 
in  the  petals  of  the  nic  ago ,  from  which  I  could  not  extract 
the  beautiful  purple  red*  though  I  was  unable  to  difeover 
the  caufe  of  my  failure. 

In  general  the  lakes  formed  with  this  oxyd  become  darker 
inflead  of  lighter  when  diluted*  and  it  is  therefore  neceffary 
to  foften  the  fhade.  I  have  remarked  that  they  acquired 
alfo  more  intenfity*  when  I  made  the  oxyd  afiume  a  blue 
colour,  by  boiling  it  in  vinegar*  C,  von  Mons*  one  of  my 

colleagues. 
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Colleagues,  being4  informed  of  the  objedt  of  my  refearches, 
called  my  attention  to  the  aloe.  C.  Desfontaines  was  fo 
kind  as  to  procure  me  feveral  fpecies,  but  I  fhall  fpeak  only 
of  that  known  under  the  name  of  the  fuccotrine  aloe.  I 
accordingly  tried  experiments  on  this  plant,  one  of  the 
richeft  in  colour,  though  it  has  not  the  flighted  appearance 
of  it  while  the  equilibrium  of  its  principles  is  maintained  by 
vegetable  life.  The  woody  fibre  which  is  on  the  outfide 
ferves  as  a  covering  to  a  very  vifeous  matter  of  a  whitifli 
green  colour,  weakly  acid4  but  fCarcely  has  this  matter 
been  expofed  to  the  air  when  it  affumes  a  very  lively  purple 
red  colour,  which  becomes  extremelyabundant  by  the  progrefs 
of  fermentation.  Of  this  matter  I  have  formed  lakes  with 
alumine,  the  oxyd  of  tin,  and  the  white  oxyd  of  zinc  :  but 
none  could  bear  a  companion  with  that  prepared  by  means 
of  tungflen.  I  have  no  doubt  that  the  oxyd  of  this  new  metal 
may  be  employed  in  the  compofition  of  colours  for  dyeing 
at  lead  for  the  dyeing  of  dlks  which  are  not  intended  to  be 
fubje&ed  to  boiled  leys.  The  oxyd  of  tih  may  be  employed 
for  that  purpofe  with  advantage,  as  it  is  not  eafily  injured  by 
acids:  but  our  oxyd  is  absolutely  infoluble. 

I  fhall  conclude  with  a  refle&ion  which' may  add  fome 
intered  to  thefe  refearches  : —Wolfram,  from  which  this  oxyd 
is  obtained,  is  found  in  the  territories  of  France*,  feveral 
mines  of  it  are  already  known,  and  the  French  chemids 
have  been  employed  for  fome  years  in  endeavouring  to 
Amplify  the  precedes  for  freeing  it  from  foreign  fubdances : 
Xve  hope  then,  that  the  properties  I  have  explained,  will 
fupply  artids  with  new  means  to  enfure  duration  to  the  pro¬ 
ductions  of  their  genius,  and  open  a  new  branch  of  national 
Sndudry. 


*  It  is  Fund 


in  abundance  in  the  tin  mines  in  Cornwall. 


Edit. 
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|V.  Experiments  and  Obfervations  tending  to  fhow  the  Com - 

pojition  and  Properties  of  Urinary  Concretions .  George 

Pearson,  M.D.  F.R.S.  Read  before  the  Royal  Society , 

December  14,  1797.  From  the  Philosophical  Tranfa£Uons, 

■*.  - 

[Concluded  from  (he  lad  Number,  page  54.  J 

X  SHALL  next  relate  Some  experiments,  made  in  order  to 

obtain  the  acid  Sublimate  of  Scheele,  or  lithic  acid  of  the  new 

fvftem  of  chemiftry. 

«« 

100  grains  of  an  urinary  concretion,  which  had  been  pre¬ 
viously  found  to  contain  principally  the  above  animal  oxide, 
were  introduced  into  a  tube  ~  of  an  inch  wide ;  which  was 
Sealed  at  one  end  by  fufion,  and  which  alfo  was  fitly  bent  for 
collecting  Sublimate,  and  obtaining  gaz.  The  Sealed  end 
was  coated  and  expoled  to  fire,  firft  to  a  low  temperature, 
and  gradually  to  a  very  elevated  one. 

1.  Gaz  was  discharged,  which  had  the  Smell  of  burning 
bone, 

2.  Water  appeared  boiling  immediately  over  the  charge, 
which  Seemed  to  be  burning,  and  was  turned  black. 

3.  Gaz  was  discharged,  oS  the  Smell  of  empyreumatic 
liquor  cornu  cervi ,  and  about  half  a  drachm  of  this  liquor 
was  in  the  upper  part  of  the  tube. 

4.  A  brenvn  Sublimate  of  carbonate  of  ammoniac  appeared 
in  the  cold  part  of  the  tube ;  but  in  the  hotter  part,  near  the 
charge,  was  tar-like  matter,  and  the  gaz  difeharged  had  a 
very  offenfive  fmeii  of  empyreumatic  animal  oil,  with  which 
was  mixed  that  of  pruftic  acid. 

The  coated  part  of  the  tube  was  kept  red  hot,  for  l’ome 
time  after  gaz  ceafed  to  come  over. 

The  quantity  of  gaz  amounted  to  24  ounces,  by  meafure  s~ 
it  confided  of  nearly  16  ounces  of  carbonic  acid  gaz,  and 
the  reft  was  air,  with  a  larger  proportion  of  nitrogen  gaz 
than  is  contained  in  atmofpheric  air. 


5.  There 
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There  was  a  relidue  of  30  grains,  almoft  pure  carbon ; 
and  10  grains  of  heavy  black  and  brown  matter,  a  little  above 
the  coated  part  of  the  tube.  In  this  laft-mentioned  matter 
were  many  fmall  white  fpicula.  At  about  half  an  inch  above 
the  carbonaceous  relidue,  dark  gray  matter  had  been  raffed, 
which  weighed  15  grains.. 

This  fublimed  gray  matter  did  not  contain  any  ammo¬ 
niac,  nor  throw  down  any  pruffiate  of  iron,  with  fulphate  of 
iron.  It  reddened  turnfole  paper  and  tindture.  Itdiffolved 
in  cauftic  foda ;  from  which  folution  muriatic  acid  precipi¬ 
tated  nothing  5  for,  although  on  dropping  it  into  the  folution 
milkinefs  appeared,  the  liquid  foon  grew  clear  again. 

Ten  grains  of  this  fublimate  diffolved  in  four  ounces  of 
boiling  water ;  which  being  evaporated  to  half  an  ounce, 
there  was,  on  cooling,  a  copious  depofit  of  white  j picula 
The  fublimate  had  a  {harp,  but  not  four  take.  Being  boiled 
in  muriatic  acid,  and  alfo  in  nitric,  it  did  not  diffolve  at  all ; 
but  remained,  on  evaporation  to  drynefs,  in  the  fame  ftate  as 
before ;  and  it  muft  be  particularly  obferved,  that  it  left  no 
red  or  pink  matter,  on  evaporating  the  nitric  acid  from  it» 
Sulphuric  acid  did  not  a6t  upon  it  in  the  cold ;  but,  when 
heated,  it  diffolved  it,  without  effervefcence,  from  which  fo¬ 
lution  nothing  was  precipitated  by  cauftic  foda :  on  evapo¬ 
rating  it  to  drynefs,.  black  fumes  arofe,  leaving  behind  only 
a  black  ftain.  This  fublimed  matter  did  not  render  lime 
water  turbid.  Boiled  in  muriatic  acid,  fo  as  to  carry  off 
all  but  a  very  little  free  acid,  on  the  addition  of  lime  water 
there  was  no  turbid  appearance,  but  milkinefs  enfued  on 
adding  oxalic  acid. 

The  fpicula ,  in  the  10  grains  of  fublimate  above  men¬ 
tioned,  feemed  to  be  of  the  fame  nature  as  the  matter  juft 
deferibed. 

The  whole  of  this  fublimate  amounted,  by  eftimation, 
to  18  grains;  and  I  apprehend  it  is  the  acid  fublimate  of 

JScheele. 

*  From  the  deposition  ofthefe  fpicula  by  cooling,  and  from  many  of  the 
following  properties,  they  appear  to  be  analogous  to  benjoie  acid, 
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The  fublimate  of  carbonate  of  ammoniac  amounted  to  %Q- 
grains  \  and  it  was  black  cmpyreumatic  animal  oil  which 
flained  the  tube. 

This  experiment  was  repeated,  on  120  grains  of  a  nut- 
Wown,  very  light,  urinary  concretion.  The  refult  was  not 
very  different  from  that  of  the  former  experiment, .  except 
that  the  gaz  contained  a  portion  of  hydrogen  gaz.  There 
were  30  grains  of  the  above  defer ibed  [picul a,  principally 
mixed  with  carbonaceous  matter ;  they  were  light,  and  had 
only  a  very  flight  (harp  and  bitter  tafte. 

The  experiment  repeated  a  third  time,  with  80  grains  of 
urinary  concretion,  afforded  15  grains. of  the  white  (picul a 
above  deferibed,  mixed  with  carbonaceous  matter.  Thefe  1 
found  did  diffolve  in  a  large  proportion  of  muriatic  acid  ; 
which  folution  yielded  them,  on  evaporation,  in  the  fame 
date  as  before.  Under  the  flame  applied  by  the  blowpipe, 
they  fuft  melted,  and  then  evaporated,  without  any  fmell  ; 
leaving  a  flight  black  mark.  Turnfole  was  reddened  by  thefe 

In  a  fourth  experiment,  I  found  the  white  fpicula  con¬ 
tained  in  the  carbonaceous  matter  united,  on  boiling,  with 
carbonate  of  foda,  as  well  as  with  cauflic  foda;  but,  as  be¬ 
fore,  muriatic  acid  precipitated  nothing  from  the  folution, 
Thefe  fpicula  could  not  be  diflblved  in  nitric  acid  ;  nor  did 
the  folution  of  them  in  water  become  turbid  with  oxalic 
acid.  Their  tafte  was,  as  before,  rather  bitter  and  {harp 
than  four.  A  verv  fuffocatiny  fmell  iflued  forth,  on  break- 
ing  the’  tube  ufed  in  this  experiment,  but  it  was  not  from 
fulphur,  nor  from  pruflic  acid. 

Thefe  experiments  afford  evidence  of  the  wide  difference 
between  the  animal  oxide  above  deferibed  and  the  acid 
fublimate  of  Scheele  A  1 


'From  thefe  experiments,  it  now  appears  very  doubtful  whether  the /i- 
lb:c  acid  of  Scheeie  cxiltsas  a  ccnftituent  of  urinary  concretions,  or  is  com¬ 
pounded,  in  confequence  of  a  new  arrangement  taking  place,  of  the  ele¬ 
mentary  matters  of  the  concretion,  by  the  agency  of  fire;  but  it  is  demon-  j 
rated,  that  the  urinary  animal  oxide  is  really  a  conftituent  part,  and  even  \ 
a  principal  one,  of  aimed  all  human  urinary  calculi* 
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If  this  conelufion  be  allowed  to  be  juft,  it  will  be  neccflary 
to  give  a  name  to  this  urinary  animal  oxide.  Agreeably  to 
the  principles  of  the  new  chemical  nomenclature,  the  name 
ftiould  be  lit  hie  oxide.  But  the  term  lit  vie  is  a'  grofs  foie- 
cifm;  and  I  truft  that  philological  critics  will  find  the  name 
ouric  or  uric  oxide  perfectly  appropriate ;  for,  if  it  be  thought 
objectionable,  on  account  of  the  exiftence  of  the  matter  in 
arthritic  as  well  as  urinary  concretions,  ftill  philology  will 
allow  its  admiftion,  as  in  other  fimilar  caufes,  year  e£oxvv; 
it  being  found  in  greater  abundance,  by  far,  in  the  urinary 
p  adages  than  in  other  fituations,  and  therefore  falling  under 
common  obfervation,  as  an  ingredient  of  the  urine.  If,  how¬ 
ever,  the  term  lithic  oxide,  or  any  other  denomination,  fhall 
obtain  acceptance,  I  fhall  very  willingly  adopt  it. 

It  requires  no  fagacity,  in  a  perfon  acquainted  with  the  fa&s 
of  the  preceding  experiments,  to  perceive  that  they  are  appli¬ 
cable  to  a  variety  of  ufes  in  chemical  inveftigation,  and  in  the 
praftice  of  phyfic.  The  latter  I  of  courfe  take  no  notice  of  in 
this  placed  but,  relative  to  the  former  ufes,  I  fhall  particu¬ 
larly  point  out,  that  we  are  now  able  not  only  to  deteCt,  in 
the  eafieft  manner,  the  prefence  of  the  minute  ft  proportion  of 
the  above  animal  oxide  in  urinary  concretions,  and  alfo  in 
other  fubftances,  but  even  to  determine  its  proportion  to  the 
other  conftituent  parts,  in  the  fpace  of  a  few  minutes,  in 
moft  cafes,  and  in  all  in  a  very  little  time,  without  any  other 
apparatus  than  nitric  acid,  a  round-bottomed  matrafs  or  glafs 
difh,  and  a  lamp.  By  this  method,  I  have,  in  a  general 
way,  examined  above  300  fpecimens  of  concretions,  of  the 
human  fubjeCt  and  other  animals,  principally  urinary  ones  ; 
and  alfo  many  from  other  parts,  particularly  thofe  from  the 
joints.  For  thefe  opportunities,  I  am  beholden  to  feveral 
profeflional  gentlemen ;  whofe  willingnefs  to  furnifh  me  with 
fpecimens,  I  fhall  have  much  fatisfaClion  in  acknowledging 
on  a  future  occafion.  At  prefen t,  I  muft  acknowledge  my 
obligations  to  Mr.  Heavifide,  in  whofe  mufeum  I  found  be¬ 
tween  700  and  $Q0  fpecimens.  The  liberal  poffeftbr  of  this 
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treafure  offered  me,  what  I  could  not  have  taken  the  liberty 
of  requeuing,  namely,  permiffion  to  break  off  pieces  from 
any  of  the  articles,  for  experiment.  Mr.  Edward  Howard 
did  me  the  honour  to  take  upon  himfelf  the  talk  of  writing 
down  the  reports,  and  otherwife  affifted  me. 

At  this  time  I  fhall  only  mention, 

1.  That  out  of  200  fpecimens  of  urinary  calculi,  not  more 
than  fix  did  not  contain  the  animal  oxide  above,  defcribed, 
i.  e.  about  32  out  of  33  contained  it. 

2.  That  the  proportion  of  this  oxide  was  very  different  $ 
varying  from  (exclufive  of  water,)  to  ;  but,  for  the 
mod  part,  varying  between  and  *4°  *. 

3.  That  the  common  animal  mucilage  of  urine  is  fre¬ 
quently  found  in  concretions,  in  very  different  proportions  ; 
but  is  perhaps  never  a  principal  conftituent  part  of  them, 

4.  That  the  above  animal  oxide  was  not  found  in  the  urU 
nary  concretions,  or  any  other  concretions,  of  any  animal 
but  the  human  kind. 

5.  That  this  animal  oxide  was  found  alfo  in  human  am 
thritic  calculi,  but  not  in  thofe  of  the  teeth,  flomach,  intef- 
tines,  lungs,  brain,  &c, 

JP.  S,  I  think  proper  to  fubjoin  a  few  experiments,  made 
after  the  preceding  paper  was  written,  which  afford  evidence 
of  the  truth  of  fome  of  my  conclufions,  and  enable  us  to  ex¬ 
plain  feveral  properties  of  animal  concretions, 

I.  On  an  Urinary  Concretion  from  a  Dog, 

This  calculus  may  be  faid  to  be  a  great  curiofity,  for  it  is 
probably  the  only  fpecimen  in  London.  I  owe  the  opportu¬ 
nity  of  examining  it  to  Mr.  H,  Leigh  Thomas,  who  met 
with  it  in  the  courfeofhis  difTe&ions ;  and  therefore  wo 
Lave  unqueftionable  authority,  that  the  concretion  was 

In  fome  urinary  concretions,  the  interior  part  contained  this  oxide,  and 
the  exterior  part  had  none  of  it.  On  the  contrary,  in  other  urinary  con¬ 
cretions,  the  exterior  part  contained  it,  and  the  interior  part  did  not. 
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Really  from  the  urinary  bladder  of  a  dog.  It  is  worthy  to  be 
noticed,  that  the  animal  appeared  to  be  in  perfect  health. 

This  concretion  is  ol  an  oval  figure;  is  three  inches  and 
three  quarters  in  length,  and  three  inches  in  breadth  ;  is 
white  as  chalk;  its  furface  is  rough  and  uneven.  Being 
fawed  through  longitudinally,  no  nucleus  was  found,  nor 
was  it  laminated,  but  near  the  centre  it  was  radiated,  and 
contained  filming  fpicula .  In  other  parts  it  was,  for  the 
mod  part,  compact  and  uniform  in  its  texture.  It  weighed 
nearly  ten  ounces  and  a  half.  Its  fpecific  gravity  was  found 
to  be  greater  than  that  of  human  urinary  concretions,  in 
general ;  which  I  have  learned  by  experiments  is  alfo  the 
cafe  with  urinary  and  inteftinal  concretions  of  other  brute 
animals,  efpecially  with  thofe  of  the  horfe. 

The  fpecific  gravity  of  the  prefent  calculus  was  1,7.  , 

That  of  one  from  the  urinary  bladder  of  the  human  fub~ 
jedl,  of  the  fort  called  mulberry  calculus,  and  which  con-^ 
fifed  almoft  entirely  of  uric  oxide,  was  1,609. 

That  of  another  human  urinary  concretion,  of  the  fame 
compofition  as  the  former,  but  quite  fmooth,  extracted  by 
Mr.  Ford,  was  1,571. 

1.  The  prefent  calculus  of  the  dog  had  no  tafte,  nor  fin  el  I, 
till  expofed  to  fire. 

3.  .Under  the  blowpipe  it  firft  became  black,  and  emitted 
the  fmell  of  common  animal  matter;  it  next  fmelt  ftrongly  of 
empyreumatic  liquor  cornu  cervi ;  and,  after  burning  fome 
time,  became  inodorous,  and  white,  and  readily  melted,  like 
fuperphofphate  of  lime. 

3.  On  trituration  with  lye  of  eauftic  foda,  there  was  a  co¬ 
pious  difeharge  of  ammoniac. 

4.  It  diflolved,  on  boiling  in  nitric  acid :  the  folution  was 
clear  and  colourlefs;  and,  on  evaporation  to  drynefs,  left  a 
refidue  of  white  hitter  matter ,  which,  under  the  blowpipe, 
emitted,  weakly,  the  fmell  of  animal  matter. 

5.  Upon  diftilling  a  mixture  of  1 50  grains  of  this  concre¬ 
tion  pulverized  and  two  pints  and  a  half  of  pure  water,  to 
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three  ounces,  the  diftilled  liquid  was  found  to  contain  nothing' 
but  a  little  ammoniac.  The  three  ounces  of  reftduary 
liquid^  being  filtrated  and  evaporated;  yielded  20  grains  of 
phofphate  of  ammoniac;  with  a  little  animal  matter ;  and 
the  refiduary  undiflblved  matter  amounted  to  67  grains. 

6.  Thefe  67  grains;  being  triturated  with  four  ounces  of 
cauftic  foda  lye;  clifcharged  very  little  ammoniac.  On  dif- 
tilling  this  mixture  to  one  ounce;  a  very  fmall  proportion 
only  of  ammoniac  was  found  in  the  diftilled  liquid.  The 
refiduary  ounce  of  alkaline  liquid  was  filtrated;  and  mixed 
with  the  water  of  elutriation  of  the  undiflblved  matter.  One 
half  of  thofe  liquids;  on  evaporation  to  drynefs,  afforded  a 
dark  brown  matter;  amounting  to  20  grains;  which  confifted 
of  phofphate  of  lime  and  animal  matter.  To  the  other  half 
of  the  alkaline  liquids  was  gradually  added  muriatic  acid; 
which  occaftqned  a  depofit;  in  fmall  proportion;  of  matter 
that  diflolved  in  nitric  acid;  but  which;  on  evaporation  to 
drynefs;  left  behind  only  a  brownifh  matter;  confifting  of 
phofphate  of  lime  and  animal  matter. 

7.  The  refiduary  infoluble  fubftance  in  cauftic  lye,  ( 6 .) 
under  the  blowpipe,  firft  turned  black;  and  then  grew  white, 
but  could  not  be  melted. 

By  diluted  fulphuric  acid  it  was  decompounded.  On  the 
addition  of  nitrate  of  mercury,  to  the  filtrated  liquid,  it  yield¬ 
ed  phofphate  of  mercury;  and,  with  oxalic  acid,  it  afforded 
oxalate  of  lime;  but  no  fulphate  of  magnefia  was  found  re¬ 
maining  after  thefe  precipitations  were  produced. 

Ihefe  experiments  fully  demonftrate,  that  the  above  con¬ 
cretion  of  a  dog  contained  none  of  the  uric  or  lithic  oxide 
above  deferibed,  but  that  it  confifted,  principally  at  leaft,  of 
phofphate  of  lime,  phofphate  of  ammoniac,  and  animal 
matter. 

The  prefent  inftance  leads  me  to  explain  the  reafon  of  the 
in  Ability  of  calculi.  This  is  demonftrated  by  the  above  ex¬ 
periments,  to  depend  upon  the  difeharge  and  decompofition 
pf  the  ammoniac  of  the  phofphate  of  ammoniac,  during  the 
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burning  away  of  the  animal  matter:  hence  the  refictaary 
phofphorlc  acid  readily  fufes,  and,  uniting  to  the  phofphate 
of  lime,  compofes  fuperphofphate  of  lime,  a  very  fufible 
fub  fiance. 

The  phofphate  of  ammoniac  being  diffolved  out  by  water, 
or  cauftic  alkaline  lye,  the  remaining  matter  is  infufible, 
being  phofphate  of  lime. 

A  very  hard,  brittle,  and  blackifh  inteftinal  calculus  of  a 
dog,  from  Mr.  Wilfon,  was  found  to  be  of  greater  fpecifie 
gravity  than  human  urinary  calculi,  and  to  have  the  fame 
compofition  as  that  of  the  dog  above  defcribed. 

This  alfo  was  found  to  be  the  compofition  of  a  white, 
frnooth,  round,  inteftinal  calculus  of  a  horfe,  the  fpecifie 
gravity  of  which  was  1*791. 

The  fame  compofition  was  difcovered,  on  examining  a 
very  hard,  gray,  brittle,  laminated,  quadrilateral  concretion, 
laid  to  be  from  the  urinary  bladder,  but  which,  I  think,  was 
more  probably  from  the  inteftines,  of  a  horfe, 

IT  .  On  a  Calculus  from  the  Urinary  Bladder  of  a  Rabbit. 

This  is  alfo  a  curiofity,  being  the  only  inftanee  I  have 
feen.  I  am  likewife  indebted  to  Mr.  Thomas  for  this 
fpecimen,  which  he  very  kindly  fent  me,  fitted  up  as  a 
preparation,  included  in  the  bladder  itfelf.  Mr,  Thomas 
found  this  concretion,  on  differing  a  perfectly  healthy  and 
very  fat  rabbit. 

This  fpecimen  is  fpherical,  and  of  the  fize  of  a  fmall  nut¬ 
meg.  It  is  of  a  dark  brown  colour,  has  a  frnooth  furface,  is 
hard,  brittle,  and  heavy.  When  broken,  it  appeared  to 
confift  of  concentric  laminae.  Its  fpecifie  gravity  was  2. 

1.  Under  the  blowpipe  it  grew  black,  and  emitted  the 
frnell  of  animal  matter  while  burning ;  at  laft  it  ceafed  to 
emit  any  frnell ;  and,  urged  with  the  intenfeft  fire,  fhowed 
no  figns  of  fufibility. 

2.  It  readily  diffolved,  with  effervefcence,  like  marble,  h% 
both  muriatic  and  nitric  acids,  giving  clear  folutions. 
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3.  The  nitric  foliation  (a.)  being  evaporated  partly  t* 
cfrynefs,  and  partly  to  the  confidence  of  extradi,  the  dry 
refiduary  matter  was  white;  and  the  extract- like  matter, 
which  was  bitter,  could  not  be  fufed  under  the  blowpipe ; 
but,  when  brought  to  the  fiate  of  a  powder,  the  particles  of 
it  were  made  to  cohere  loofely  together  into  one  mafs. 

4.  On  dropping  fulphimc  acid  into  the  muriatic  folution, 
(2a)  turbidnefs,  and  a  copious  white  precipitation,  immedi¬ 
ately  enfued,  from  the  compofition  of  fulphate  of  lime. 

From  thefe  experiments  it  is  warrantable  to  conclude,  that 
the  above  urinary  calculus  of  a  rabbit  condded  principally  of 
carbonate  of  lime  and  common  animal  matter,  with,  per¬ 
haps,  a  very  fmall  proportion  of  phofphorie  acid:  it  certainly 
contained  no  uric  oxide. 

I  examined,  in  the  fame  manner,  a  concretion  which  was 
faid  to  be  from  the  domach  of  a  monkey ;  but  I  have  not 
evidence  of  its  origin  equally  fatisfaclory  as  that  of  the  two 
]ad  calculi.  Its  compofition  was  found  to  be  fimilar  to  that  of 
the  calculus  of  the  rabbit,  viz.  carbonate  of  lime  and  animal 
matter.  Its  obvious  properties  were  alfo  the  feme;  it  was 
of  the  fize  of  the  larged  nutmeg. 

0  o 

III.  On  Urinary  Concretions  of  the  Horfe. 

1  examined  leveral  fpeeimens  in  cabinets,  faid  to  be  vedcal 
calculi  of  the  horfe,  and  found  none  of  them  to  contain  the 
uric  oxide  above  deferibed ;  but  that  they  condded  (as  well 
as  the  calculi  from  the  domach  and  intedines  of  the  fame 
animal)  of  phofphate  of  lime,  phofphate  of  ammoniac,  and 
common  animal  matter,  which  melted  like  fupyrphofphatc 
of  lime,  alter  burning  away  the  animal  matter  and  ammo¬ 
niac.  As  thefe,  and  fome  other  experiments,  feemed  to 
concur  in  edakliihing  an  important  truth,  I  thought  it  ne¬ 
ed!  ary  to  examine  an  urinary  concretion  of  a  horfe,  which, 
from  its  figure  and  fize,  was  unquedionably  from  the  kidney 
Oi  that  animal;  far  I  have  found  by  experience,  that  one 
eanaot  depend  entirely  on  the  accounts  in  cabinets,  nor 
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Indeed,  fometimes,  on  the  affertions  of  perfons  who  collect 
fpecimens. 

1.  This  concretion,  which  Dr.  Baillie  was  fo  good  as  to 
give  me,  was  of  a  blackifh  colour,  was  very  brittle  and  hard, 
and  had  no  fmell  or  tafle.  It  felt  heavier  than  human 
urinary  calculi. 

3.  Under  the  blowpipe  it  became  quite  black,  and  emitted 
the  fmell,  weakly,  of  common  animal  matter.  It  was  re¬ 
duced  very  little  in  quantity,  and  Ihowed  no  appearances  of 
fufibilitv,  after  being  expofed  for  a  confiderable  time  to  the 
moil  intenfe  fire  of  the  blowpipe. 

3.  Muriatic  acid  diffolved  this  concretion,  with  effer* 
vefcence,  yielding  a  clear  folution;  which,  on  evaporation  to 
tlrynefs,  left  a  black  and  bitter  refidue. 

4.  A  little  of  the  refidue  (3.)  being  boiled  in  pure  water, 
to  the  filtrated  liquor  fuperoxalate  of  potafh  was  added 5 
\vhich  occafioned  a  very  turbid  appearance,  and  copious 
white  precipitation. 

5.  Nitric  acid  alfo  readily  diffolved  this  concretion,  with 
effervefcence.  The  folution  being  evaporated,  partly  to  dry* 
nefs,  and  partly  to  the  confidence  of  an  extract,  the  dry 
refiduary  matter  was  white  and  bitteriih,  and  the  extract* 
like  part  Ihowed  no  figns  of  fufibility  under  the  intenfell  fire 
of  the  blowpipe. 

6.  A  little  of  the  concretion,  being  triturated  with  lye  of 
eauftic  foda,  emitted  no  fmell  of  ammoniac. 

Front  thefe  experiments  it  appears,  that  this  calculus,  like 
the  former  one  from  a  rabbit,  confifts  of  carbonate  of  lime 
and  common  animal  matter. 

A  renal  calculus  of  a  horfe,  in  Mr.  Ileavifide’s  collection, 
appeared,  on  examination,  to  confifl  of  carbonate  of  lime  and 
common  animal  matter. 

Another  fpecimen,  however,  of  renal  calculus  of  a  horfe,  in 
the  fame  collection,  marked  No.  3.  was  found  to  confifl  of 
phofphate  of  lime,  phofphate  of  ammoniac,  and  common 
'  animal  matter.  It  was  fufed  under  the  blowpipe, 
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The  fpecimen  marked  No.  8.  in  the  fame  collection* 
which  was  faid  to  be  a  vefical  calculus  of  a  horfe,  appeared 
to  conftft  of  the  three  ingredients  juft  mentioned. 

I  have  met  with  two  inftances  of  a  depoftt  of  a  prodigious 
quantity  of  matter  in  the  urinary  bladder  of  horles,  which 
had  not  cryftallized,  or  even  concreted :  it  amounted,  in 
one  fpecimen,  which  was  given  to  me  by  Dr.  Marshall,  to 
feveral  pounds  weight;  and  in  the  other,  which  is  in  the 
poffeffion  of  Mr.  Home,  to  about  45  pounds.  Its  compoft 
tion  was,' principally,  carbonate  of  lime  and  common  animal 
matter*. 

I  have  not  found  any  inftance  of  human  urinary  calculi  of 
a  fimilar  compofition  to  that  of  the  rabbit,  and  thofe  o( 
horfes  above  defcribed,  which  conftft  of  carbonate  of  lime 
and  animal  matter ;  and  I  believe  that  human  urinary 
«alculi  very  rarely  occur  of  a  fimilar  compofition  to  thofe  of 
the  dog  and  horfes  above  mentioned,  which  were  found  to 
conftft  of  phofphate  of  ammoniac,  phofphatc  of  lime,  and 
animal  matter,  without  containing  uric  oxide. 

The  difference  in  the  conftitution  of  urinary  concretions 
may  depend  on  the  difference  of  the  urinary  organs  of  dif¬ 
ferent  animals,  on  the  food  and  drink  f,  and  on  the  various 
clifeafed  and  healthy  ftates  of  the  urinary  organs. 

I  have  not  found  the  uric  oxide  in  the  urinary  concretions 
of  any  phytivorous  animal;  but,  whether  it  would  be  formed 
in  the  human  animal  when  nourifhed  merely  by  vegetable 
matter,  muft  be  determined  by  future  obfervations.  In  the 
mean  time,  it  is  warrantable  to  conclude,  from  analogy, 
that  it  would  not*  and  the  application  of  this  fadt  to  practice 

*  Since  this  paper  was  read,  Mr.  Blizard  has  been  fo  attentive  as  to 
feud  me  another  fpecimen  of  the  fame  kind  of  dcpofit  as  thofe  here 
mentioned.  It  now  appears  probable,  that  fuch  depofits  frequently  take 
place,  although  I  believe  they  have  not  been  noticed  before. 

f  I  found  the  ftomach-concretion  called  oriental  bezoar,  to  confift 
merely  of  vegetable  matter;  as  did  the  inteftinal  concretion  of  a  fheep. 
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is  obvious  :  but  I  now  purpofdy  avoid  making  any  practical 
inferences,  until  I  can,  at  the  fame  time,  ftate  a  number  of 
fadts  I  have  collebted,  relative  both  to  concretions  and  to  the 
urine  itfelf. 


V.  Short  Account  of  the  loft  Ruffian  Expedition  for  making 
Difeoveries  in  the  fNorth-eaJl  Sea.  Bj>  ErofeJJor  Blu- 
>1 E NBAC H  at  Gottingen.  From  Geographifche  Ephe* 
meriden.  Vuhlifhed  by  Major  von  Zach,  May  1798. 

j\.S  very  little  is  yet  publicly  known  of  the  great  fix- 
years  expedition,  undertaken  by  the  Ruffians  for  making 
difeoveries  in  the  Northern  Archipelago  or  Eaftern  Occan5 
the  following  fhort  account  of  it,  taken  from  the  molt 
authentic  fources,  and  particularly  from  the  correfpondence 
of  Dr.  C.  H.  Merck,  who  was  employed  in  the  expedition, 
as  naturalift  and  phyfician,  with  the  Royal  Academy  of 
Sciences  at  Gottingen,  may  afford  fatisfa&ion  to  thofe  fond 
of  geographical  refearches. 

This  expedition  was  propofed  by  Catherine  1L  fo  early  as 
the  month  of  November  1784.  A  plan  was  alfo  drawn  up 
for  it;  and  the  command  conferred  upon  Captain  Billings 
an  Englifhman,  then  in  the  naval  fervice  of  Ruffia,  who  had 
accompanied  Mr.  Bayly  the  aftronomer  in  Cook’s  laft 
voyage  round  the  world  in  177 6 — 80.  Three  captains  of 
the  fecond  rank  were  appointed  under  him,  viz.  Hall, 
Sarifchef  and  Bering,  not  the  fon,  as  Leffeps  fays,  but  the 
grandfon  of  the  celebrated  Capt.  Vitus  Bering,  who,  on  the 
14th  of  December  1741,  was  interred  on  an  ifland  in  the  fea 
of  Kamtlchatka,  named  after  himfelf,  and  where  he.  had 
been  ffiip wrecked. 

The  principal  objedls  of  this  great  and  very  expenfive  ex¬ 
pedition  were,  to  fupply  all  the  deficiencies  in  regard  to  the 
important  difeoveries  with  which  the  geography  of  Afiatic 
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Raffia  had  been  enriched,  fince  the  time  of  Peter  the  Great, 
by  exploring  that  fo  little  known  north-eafl  corner  of  Ada, 
the  land  of  Tfchukt;  to  purfue  farther  if  poffible  the  north- 
ead  paffiage,  attempted  by  Cook;  and,  lallly,  to  fearch  out 
more  convenient  pods  for  the  Ruffian  fur-trade  on  the  north - 
wed  coad  of  America. 

Captain  Billings  fet  out  with  his  inductions  from  Pe¬ 
ter  four  gh  in  the  end  of  the  year  1785,  and  in  July  1786 
arrived  at  Ochotzk.  Having  paffed  the  winter  at  Werchne 
Odrog,  in  the  beginning  of  the  fummer  1787  he  left  the 
mouth  of  the  Kolyma  or  Kovyma  with  two  veffiels,  the  larger 
of  which,  called  the  Pallas,  was  commanded  by  himfelf ; 
and  the  other,  the  Jefafchna,  named  after  an  arm  of  the 
river  Kovyma,  in  which  it  was  built,  was  commanded  bv 
Captain  Sarifchef.  This  was  only  a  preparatory  expedition, 
the  objedl  of  which,  however,  was  nothing  lefs  than  to 
double  Cape  Tfchelazk'a,  (Cook's  Cape  North)  and  to 
proceed  by  this  unheard-of  route  from  the  Frozen  Ocean 
through  Bering’s  Straits  to  Anadyr.  I  call  the  route  unheard- 
of,  as  the  romantic  voyage  of  the  Starfchina  Coffac  Semdn 
Defchnew,  in  the  year  1648,  no twith handing  the  account 
of  it  which  the  Ruffian  hidoriographer  Muller  is  faid  to 
have  difeovered  in  17365  among  the  archives  at  Jakutzk,  i.$. 
dill  doubted  by  many  fceptics,  who  condder  a  connection  of 
the  northern  parts  of  both  continents  as  poffible. 

Thefe  adventurous  navigators,  however,  could  not  pro¬ 
ceed  farther  than  to  a  certain  point  between  Baranikamen 
and  the  mouth  of  the  river  Tfchaun  ;  becaufe  the  impene¬ 
trable  fields  of  ice  which  they  found  there,  rendered  it  im- 
podible  for  them  to  continue  their  voyage  to  the  North-ead, 
and  obliged  them  to  return  from  Seredun-Kerymfky  Odrog 
to  Jakutzk,  in  order  to  pafs  the  winter. 

1  '  4 

In  the  mean  time,  Captains  Hall  and  Bering  were  em¬ 
ployed  in  preparations  for  the  grand  expedition.  The  former 
fuperintended  at  Ochotzk  the  building  of  the  two  veffiels 
deftined  for  that  purpofe,  and  the  latter  had  the  care  of 

tranfporting 
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tranfporting  from  Jakutzk  the  materials  and  ftores  necefTaiy 
for  fitting;  them  out. 

In  the  fummer  of  17 89,  the  two  {hips  were  ready  at 
Ochotzk  for  putting  to  fea ;  when,,  unfortunately,  the  fecond 
of  them,  the  Dobrowa  Namerine  (the  Good  Intent),  which 
was  to  be  commanded  by  Capt.  Hall,  got  on  fhore  juft  at 
the  mouth  of  the  Ochochta ;  and  as  her  keel  was  broken,  it 
was  necefTary  to  fet  her  on  fire.  On  account  of  this  mif- 
fortune,  Capt.  Billings,  with  his  own  vefiel  the  Slawa  Roffie 
(Rufliah  Glory),  was  not  able  to  leave  Ochotzk  till  towards*, 
the  middle  of  September ;  at  which  time  he  proceeded  to 
Awatfcha  Bay,  where  he  anchored  in  the  month  of  October, 
having  made  in  this  pafTage  a  difeovery  of  very  great  im¬ 
portance  to  nautical  geography,  as  about  300  werfts  from 
Ochotzk  towards  the  Kurile  iflands,  he  fell  in  with  a  rock, 
aa  hundred  fathoms  high  and  a  werft  in  circumference, 
furrounded  by  lefter  rocks  which  were  named  Jonas  Ifland, 
and  on  which  many  of  the  fiiips  already  loft  have,  in  all 
probability,  been  wrecked.  Prodigious  flocks  of  fea-fowl 
come  every  morning  from  thefe  rocks  to  the  coaft  of  Ochotzk, 
Hjid  return  thither  again  in  the  evening  to  pafs  the  night. 

After  wintering  at  Kamtfchatka,  thefe  navigators  explored, 
in  the  fummer  of  the  year  1790,  the  whole  chain  of  the 
Aleutian  iflands,  which  feem  to  be  of  volcanic  origin,  and 
afterwards  the  large  eaftern  iflands  explored  by  Cook ;  Ona- 
lafchka  and  Kadjak ;  the  bay  of  Cape  St.  Elias,  &c.  and  re¬ 
turned  to  winter  at  Kamtfchatka.  In  the  fummer  of  1791 
they  proceeded  on  their  grand  expedition,  to  fearch  for  a 
northern  pafTage  through  the  Frozen  Ocean ;  and  having 
landed  on.  Gore’s  and  Clarke’s  Ifland,  purfued  their  route 
from  thence  to  the  Continent  of  America. 

As  the  fields  of  ice,  which  extend  from  the  Eaftern  Cape 
of  America,  rendered  it  impoffible  for  them  to  penetrate  any 
farther.  Captain  Billings,  in  conjunction  with  Dr.  Merck, 
accompanied  by  one  of  the  pilots,  the  draftfman,  two  inter¬ 
preters,  and  four  feanren,  undertook  an  expedition  of  difeovery 

through 
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through  the  country  of  Tfchukt  from  the  Bay  of  St.  Lawrence  to 
the  river  Kolyma,  which  they  had  left  four  years  before.  This 
wonderful  journey,  which  they  performed  in  hedges  drawn 
by  rein-deer  and  attended  by  fome  of  the  intrepid  natives, 
continued  from  the  middle  of  Auguft  till  the  end  of  February 
2792,  when  they  arrived  at  the  river  Angarka,  which  falls 
into  the  great  river  of  Anuy,  after  having  travelled  through, 
and  examined  in  regard  to  geography,  natural  hiftory  and 
ftatiftics,  an  extenlive  tradl  of  country  very  little  known, 
the  Bay  of  St.  Laurence  and  the  iflands  between  Berinefs 
Straits  and  the  mouth  of  the  Anadyr,  inhabited  by  about 
four  thoufand  Tfchuktefe,  who  are  ichthyophagi  or  feeders 
on  lihi,  and  the  whole  almoft  level  land,  deftitute  of  wood, 
of  the  rein-deer  Tfchuktefe  from  the  above-mentioned  ftraits 
as  far  as  the  Kolyma. 

In  the  beginning  of  May  thefe  enterprifing  travellers  re-* 
turned  on  horfebaek  to  Jakutzk.  Their  veffel,  which  they 
had  left  in  the  Bay  of  St.  Laurence,  had  in  the  mean  time 
proceeded  to  Onalafchka,  under  the  command  of  Capt. 
Sarifchef,  and  had  wintered  there,  together  with  a  final! 
cutter  called  the  Tfchorne  Orel  (the  Black  Eagle),  which 
had  been  built  foon  after  their  firft  arrival  at  Kamtfchatka,  to 
fupply  the  lofs  of  the  veffel  (branded  at  Ochotzk,  and  on 
board  which  were  Captains  Hall  and  Bering. 

Next  fpring  both  veffel s  returned  to  Kamtfchatka.  The 
Slawa  Roffie  was  left  there  in  the  harbour  of  St.  Peter  and 
St.  Paul ;  but  Captains  Hall  and  Sarifchef,  in  the  courfe  of 
the  fummer,  paid  a  vifit  in  the  Black  Eagle  to  the  chain  of 
the  volcanic  Kurile  iflands.  They  then  proceeded  to  Ochotzk, 
from  which  they  were  followed,  in  the  fummer  of  1793,  by 
the  reft  of  the  crew  of  the  Slawa  Roffie  in  a  tranfport  com¬ 
manded  by  Capt.  Billings  5  and  in  the  winter  of  1794  the 
whole  of  the  perfons  employed  in  the  expedition  returned  to 
Peterfburgh. 

A  full  account  of  this  remarkable  and  interefting  expe¬ 
dition  is  now  preparing  for  publication,  under  the  infpedfion 
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of  the  Academy  of  Sciences  at  Peterfburgh.  In  the  mean 
time,  the  Academical  Mufeum  at  this  place*,  through  the 
liberality  of  its  worthy  benefadlor  Baron  von  Afch,  cgun- 
fcllor  of  hate,  has  received  a  prefent  highly  interefting  to 
natural  hiftory  and  geography,  confifting  of  works  of  art  and 
natural  curiofities  from  thefe  remote  regions  of  the  northern 
part  of  Alia,  as  well  as  of  the  north-weft  coaft  of  America 
and  the  chain  of  iflands  lying  between  the  two  continents. 

The  fpecimens  of  art  of  thefe  polar  inhabitants,  and  above 
all  the  needle-work  of  the  women,  (who,  however,  for  the 
moft  part  are  troglodytes,  and  in  their  fubterranean  dwellings 
( jurlen ),  muft  confequently  ftrain  their  eyes  by  working  at 
lamps  filled  with  train  oil,)  exceed  in  elegance  every  thing 
I  ever  law  of  fuch  kind  of  manufa&ure,  not  only  among  fa- 
vages,  but  even  among  the  civilifed  Europeans.  As  a  proof 
of  this  aflertion,  I  fhall  here  remark,  that  they  flood  exa¬ 
mination  by 'a  magnifying  glafs,  under  which  the  fineft 
embroidery  of  Europe  loft  much  by  being  compared  with 
them. 

The  aflertion  that,  except  food  and  drink,  there  is  no  ob¬ 
ject  which  engages  more  the  attention  of  mankind  than  that 
of  ornament,  and  that  a  turn  for  coquettery  is  one  of  the 
moft  general  as  well  as  moft  beneficent  principles  in  human 
nature— an  aflertion  ftrengthened  by  this  ftriking  obfervation, 
that  though  there  are  numerous  tribes  on  the  earth  who  cm 
perfectly  naked,  even  without  fo  much  as  the  coverino-  of  a 
fig-leaf,  there  are  none,  as  far  as  we  yet  know  from  the  in¬ 
formation  of  travellers,  who,  notwithftanding  their  nudity, 
do  not  ornament  themfelves  in  fome  manner  or  other,  I  have 
found  fully  confirmed  by  various  articles,  the  fruits  of  this 
voyage  of  difeovery,  which  form  part  of  the  prefent  trans¬ 
mitted  to  our  mufeum  by  Baron  von  Afch. 

The  variety  and  Angularity  of  the  appendages  of  the  toi¬ 
lette  of  thefe  polar  inhabitants,  condemned  as  it  were  to  the 

*  Gottingen. 

<— > 

L 


-  •  VoL.  II, 


coldeft 


146  New  Frocefs  for  rendering  Lemon  Juice  fronger , 

coldeft  climate  in  the  world,  and  who  have  to  ftruggle  meet- 
fantly  with  froft  and  hunger,  exceed  all  defcription.  By  way 
of  example,  I  {hall  mention  only  one  article,  a  firft-rat£ 
ornament  of  the  ladies  of  the  Alieutian  Iftands,  conflfting  of 
a  pair  of  the  long  tufks  of  a  wild  boar,  cut  down  to  a  fmaller 
fize,  which  are  ftuck  into  two  holes,  one  on  each  fide  of  the 
under  lip,  from  which  they  project,  and  give  the  wearer  an 
appearance  fimilar  to  that  of  the  wallrus,  which  is  confidered 
as  a  beauty  aim  oft  irrefiftible. 

VI.  New  Frocefs  for  obtaining  Lemon  Juice  of  a  f  ranger 
Quality.  By  M.  Brugnatelli.  From  Annali  di  Chi> 
mia,  Vol.  II.  p.  31. 

I  IaVING  obferved  in  the  courfe  of  feveral  experiments 
that  the  flimy  fubftance  in  lemon  juice  feparates  itfelf  fpon- 
taneoufly  from  that  acid',  I  endeavoured  to  find  out  fome 
method  of  preventing  it  from  fpoiling  during  the  time  ne- 
ceiTary  for  its  reparation,  in  order  that  the  acid  fhould  not. 
acquire  any  bad  properties  which  might  render  it  unpleafant 
to  the  tafte,  or  uncertain  in  its  chemical  efle&s. 

I  expreflfed  in  the  common  manner  the  juice  of  perfectly 
ripe  lemons,  and  {trained  it  through  a  piece  of  linen.  In 
half  an  hour  I  {trained  it  again,  to  free  it  from  a  little  flimy 
matter  which  had  fettled  at  the  bottom  of  the  veflel.  I  then 
added  to  the  juice  a  certain  quantity  of  the  ftrongeft  fpirit 
of  wine,  and  preferved  the  mixture  for  fome  days  in  a  well- 
corked  bottle.  During  that  time  there  was  a  confiderable 
clepolit,  which  to  all  appearance  was  of  a  flimy  nature,  and 
which  1  feparated  by  filtering  paper.  If  the  fluid  was.  too 
thick  to  pais  through  the  filter,  I  diluted  it  again  with  fpirit 
or  wine.  After  this  operation,  the  depofit  remained  on  the 
paper,  which  was  entirely  covered  with  it,  and  I  obtained 

in  the  veflel  placed  below,  the  pureft  acid  of  lemons  com¬ 
bined  with  fpirit  of  wine. 
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If  it  be  required  to  obtain  the  acid  perfectly  pure,  nothing 
is  neceflary  but  to  feparate  from  it  the  fpirit  of  wine,  which 
can  be  heft  effected  by  evaporation.  The  acid  of  the  lemons 
aflumes,  after  it  has  been  freed  from  the  fpirit  of  wine  and 
the  moifture  combined  with  it,  a  yellowifh  colour,  and  be¬ 
comes  fo  ftrong  that,  by  its  tafte,  it  might  be  conftdered  as  a 
mineral  acid. 

It  is  not  neceftary  to  evaporate  the  fpirit  of  wine  in  a  clofe 
VetTel,  if  the  experiment  is  made  only  on  a  fmall  fcale;  nor 
is  there  any  danger  that  in  open  veffels  any  of  the  acid  will 
be  loft,  as  it  is  too  fixed  to  be  volatilised  by  the  fame  degree 
of  heat  at  which  fpirit  of  wine  evaporates.  This  acid  has 
peculiar  properties,  which  deferve  farther  examination* 


VlL  An  Experiment  to  prove  the  Permeability  of  Glafs  to  the 
Eledric  Fluid,  By  Mr.  W.  Wood,  F.L.S .  Communi¬ 
cated  by  the  Author. 

ETHER  glafs  is  or  is  not  permeable  to  the  elec¬ 
tric  fluid  has  been  long  difputed  among  philofophers,  and 
Various  have  been  the  experiments  made  both  to  prove  and 
to  refute  the  Franklinean  hypothefis. 

A  paper  by  Mr.  Wilfon  was  read  at  the  Royal  Society, 
December  6,  1759,  in  favour  of  the  permeability  of  glafs, 
in  which  the  following  experiments  were  related  :  He  took 
a  very  large  pane  of  glafs,  a  little  warmed  ;  and  holding  it 
upright  by  one  edge,  while  the  oppofite  edge  refted  upon 
wax,  he  rubbed  the  middle  part  of  the  furface  with  his 
finger,  and  found  both  tides  electrified  plus. 

He  then  held  the  fame  pane  of  glafs  within  two  feet  of 
the  prime  conductor,  which  was  eledt rifted  plus;  that  part  of 
the  glafs  which  was  oppofite  to  the  condudtor  became  elec¬ 
trified  minus  on  both  ftdes ;  but,  in  a  few  minutes,  the  mi¬ 
nus  ele&ricity  difappcared,  and  the  plus  continuing,  diffufed 
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itfelf  into  the  place  of  the  other  3  fo  that  now  the  whole  was 
electrified  plus. 

Many  other  experiments  of  a  fimilar  nature  were  made  by 
Mr.  Wilfon,  none  of  which,  however,  appear  fufficiently 
concluflve:  I  fliall  therefore  fubmit  the  following  experi¬ 
ment  to  eleCtricians ;  and  if  it  does  not  prove  the  peimea- 
bility  of  glafs  to  the  ele&ric  fluid,  they  will  oblige  me  by 
explaining  the  way  by  which  the  balls  in  the  eleCtrometei 
are  made  to  diverge  without  palling  the  electricity  through, 
the  glafs. 

EXPERIMENT. 

Cavallo's  atmofpherical  electrometer  was  placed  upon  a 
glafs  pedeftal,  and  covered  by  a  thick  glafs  receiver,  fo  large 
as  to  admit  of  a  fpace  of  above  two  inches  between  its  fides 
and  the  eleClrometer.  A  charged  jar  was  then  brought  within 
a  little  of  the  apparatus,  and  the  balls  immediately  diverged 
confiderably,  as  reprefented  in  Fig.  2.  Plate  IV.  Upon 
touching  the  receiver  with  the  knob  of  the  jar,  the  diitance 
between  the  balls  was  doubled;  but,  on  the  removal  of  the  jar, 
they  direCfly  came  together.  This  experiment  was  repeated 
upon  the  air  pump,  and  the  efle&s  wereexaCUy  the  fame. 


VIII.  Defer  Ip  tion  of  the  Apparatus  employed  by  the  Society  fir 
Vhilofophical  Experiments  and  Conv  erf ations }  fir  producing 
Water  by  the  Combiiftion  of  Hydrogen  Gas  in  Oxygen 
Gas:  with  an  Account  of  the  Proofs,  Extracted  from 
the  Minutes  of  the  Society.  179 5. 

B  (Fig.  1,  Plate  IV.)  is  a  light  globular  vefTel  of  flint 
glafs  about  twelve  inches  in  diameter,  in  the  manner  of  an 
adopter,  having  the  narrow  necks  A  and  B  oppolite  to  each 
other.  The  lower  part  of  this  veflfel  is  drawn  out  at  C  to 

'form  the  tube  CD,  which  is  provided  with  a  flop  cock  at 
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its  lower  extremity  D.  The  fquare  mahogany  frame  F  G 
ftands  parallel  with  the  horizon. 

Near  the  end  K  of  a  mahogany  board  the  brafs  rod  M  N 
is  fcrewed  fo  as  to  hand  upright ;  'it  is  provided  with  a 
fhoulder,  in  order  that  it  may  be  firmly  fixed  into  the  plate 
MO,  fattened  at  each  angle  to  the  board  with  fcrews. 

In  the  fame  manner  the  rod  P  Q  is  fattened  at  the  other 
end  of  the  board  K,  which  fattening  cannot  be  feen  in  this' 
view  of  the  apparatus.  Thefe  rods  pafs  through  the  fquare 
frame  F  G  at  FI  and  I,  fo  that  it  may  be  hidden  upwards  or 
downwards  on  the  rods. 

At  each  hole  in  this  frame  through  which  the  rod  paffes,  a 
brafs  focket  (H  a)  is  fcrewed  to  the  lower  fide  of  the  frame,  fo 
that  the  rod  may  pafs  freely  through  it;  and  that  it  may  be 
fixed  at  any  elevation,  the  focket  is  provided  with  a  fcrew  FI^ 
by  which  the  rod  may  be  preffed  againft  the  oppofite  fide  of 
the  focket,  and  thus  kept  in  the  pofition  required. 

The  oppofite  fide  of  the  frame  near  I  is  in  the  fame  man¬ 
ner  provided  with  a  focket  and  fcrew. 

The  veffel  Q,  containing  water  has  a  tube  fixed  in  the 
centre  of  its  bottom,  which  receives  the  rod  and  hides  on  it, 
fo  that  the  veffel  may  be  fuftained  at  any  required  height. 
By  means  of  a  flop  cock  b  the  water  may  be  made  to  trickle 
more  or  lefs  quickly  from  the  veffel  Q  upon  a  piece  of  muf- 
lin  c,  by  which  it  is  diftributed  over  the  whole  furface  of  the 
adopter  A  B,  and  defcends  by  C  D  into  the  fquare  trough 
D,  after  having  ferved  to  cool  the  adopter,  d  is  a  glafs  fun¬ 
nel  cemented  into  a  brafs  cap  at  m,  from  which  the  tranf- 
verfe  tube  B  e,  provided  with  a  flop  cock,  may  deliver  the 
hydrogen  gas  of  the  funnel  d  into  the  adopter  through  the 
flender  extremity  e,  made  of  iron  left  it  lhould  be  melted  by 
the  flame  of  the  hydrogen  gas. 

Under  the  other  neck  of  the  adopter  ftands  the  funnel  g 
furnifhed  with  a  ftop  cock  (at  f)  intended  to  receive  and 
deliver  oxygen  gas  by  the  courfe  gg  A  into  the  adopter,  in 
order  to  maintain  the  combuftion  of  the  hydrogpn  gas, 
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Through  a  collar  of  leather,  fixed  in  the  tube  between  i  anef 

* 

A,  an  iron  wire  paffes,  bent  in  the  direction  A  e :  the  end  of 
this  wire  at  e  is  at  the  dihance  qf  one-eighth  of  an  inch 
from  the  end  of  the  tube  which  fupplies  the  hydrogen  gas, 
when  the  wire  hands  in  this  pofltion  to  deliver  the  eleCtri- 
cal  fpark,  and  inflame  the  hydrogen  gas  as  it  iffues,  The 
end  of  the  wire  at  i  is  fcrewed  into  a  fmall  brafs  ball,  by 
which  it  receives  fparks  from  the  larger  ball  k  of  the  electri¬ 
cal  conductor. 

The  funnel  containing  oxygen  gas  enters  water  to  the 
depth  of  three  or  four  inches  in  the  veffel  R  S,  the  fize  of 
which  admits  a  pint  bottle  of  gas  to  be  introduced  under  the 
funnel  and  delivered  into  it.  The  veflel  T  U  ferves  in  like 
manner  for  the  fupply  of  hydrogen  gas  to  the  funnel  d. 

When  it  is  intended  to  accelerate  the  combuftion  of  the 
gaffes,  the  hydrogen  funnel  muff  be  kept  conftantly  full, 
fo  that  it  may  be  preiTed  upwards  by  a  column  of  three  or 
four  inches  of  water :  at  the  fame  time  the  oxygen  funnel 
mult  be  fupplied  fo  flowly  that  the  water  may  rife  in  it  five 
or  fix  inches  above  the  common  level.  In  the  contrary  cir- 
cumftances  the  combuftion  maybe  retarded  at  pleafure  ;  but 
care  mult  be  taken  that  the  hydrogen  gas  iffue  in  a  conti¬ 
nued  ftream,  and  the  flame  be  maintained. 

As  it  is  neceffary  that  the  adopter  fhould  be  firmly  fcrewed 
to  the  fquare  frame,  and  yet  eaflly  feparable  from  it5  the  fol¬ 
lowing  proviflon  is  made  : 

ah  is  the  neck  of  the  adopter  through  which  the  gas  is  to 
be  introduced.  The  lip  at  h  ftrengthens  the  mouth  of  the 
adopter,  d  is  the  external  projecting  part  of  the  glafs  hop¬ 
per,  which  is  accurately  ground  to  fit.  This  hopper  being 
ground  to  a  fmaller  diameter  between  d  and  g  is  there  ce¬ 
mented  into  a  brafs  cap  gf.  The  bender  wire  which  is  to 
deliver  the  el<pCtric  fpark  is  continued,  through  the  glafs  hop¬ 
per  d  to  i.  The  oxygen  funnel  g  communicates  by  a  nar- 
*  % 

yow  paffage  with  the  cavity  of  the  adopter  round  the  wire 
i  e,  The  neck  of  the  adopter  is  imbedded  in  the  mahogany 

frame ; 
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frame ;  the  brafs  clip  h  {huts  upon  this  neck,  and  preffes 
it  to  the  frame  by  the  fcrews  i  i.  To  keep  the  hopper 
d  firm  in  the  neck  of  the  adopter,  a  femicircular  clip  em¬ 
braces  the  brafs  cap  gf  and  meets  the  fhoulder  of  the 
hopper  d.  From  this  clip  two  brafs  pins  enter  the  piece  k, 
which  being  drawn  to  the  frame  by  the  fcrews  //,  forces 
the  clip  againft  the  glafs  hopper  d ,  and  thus  fahens  it  firmly 
in  the  neck  of  the  adopter.  By  the  like  mechanifm  the 
other  neck  of  the  adopter  is  made  fah  to  the  frame. 

The  wire  i  e  being  moveable  in  a  well-greafed  collar  of 
leather,  the  brafs  ball  i  is  turned  round,  wlfen  the  hydrogen 
gas  has  been  inflamed  ;  and  the  wire  A  e  turning  with  this 
ball,  the  end  e  is  removed  to  one  fide  from  the  flame  of  the 
hydrogen  gas ;  the  fcrew  m  ferves  to  keep  the  wire  in  the 
pofition  required. 

Previous  to  the  ufe  of  this  inftrument  the  funnels  are  to 
be  fcrewed  off:  the  oxygen  funnel  at  f;  the  hydrogen  fun¬ 
nel  at  the  neck  B  of  the  adopter.  The  hydrogen  ftopper 
being  removed,  the  adopter  is  to  be  rinfed  with  diftilled  wa¬ 
ter,  and,  being  again  put  in  its  pofition  on  the  frame  F  G,  is 
to  be  left  to  drain,  the  tube  CD  being  left  open.  After  this 
the  adopter  with  its  Hoppers  and  included  air  is  to  be 
weighed :  the  hydrogen  ftopper  being  then  removed,  the 
adopter  is  to  be  filled  with  diflilled  water  of  a  known  tem¬ 
perature,  and  the  ftopper  to  be  again  replaced.  By  the  weight 
of  the  water  in  the  adopter  its  capacity  in  cubic  inches  is 
afcertained. 

The  fame  ftopper  is  now  to  be  taken  out  and  dried,  and 
oxygen  gas,  under  a  preffure  of  a  two-inch  column  of  water,  to 
be  introduced  till  all  the  water  is  excluded  from  the  adopter : 
its  orifice,  being  ftill  under  the  water,  is  then  covered  with 
the  finger,  and  another  perfon  ftands  ready  to  introduce  the 
ftopper,  which  has  to  expel  its  bulk  of  gas,  fo  that  no  air  can 
enter  againft  this  current  of  the  gas.  The  adopter  is  now 
faftened  to  its  frame,  and  the  funnels  are  fcrewed  qn.  To 

C  4  prevent 
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prevent  the  hydrogen  tube  from  introducing  the  atmofpheric 
air  which  it  otherwife  would  hold,  oxygen  gas  is  fucked 
through  it  from  the  fmall  extremity. 

The  funnels,  the  capacities  of  which  are  determined  by 
meafurement,  and  marked  at  the  different  heights,  now  con¬ 
tain  atmofpheric  air  confined  by  water,  which  is  to  be  fucked 
out  by  means  of  a  flender  fyphon  :  when  the  oxygen  funnel 
•is  thus  emptied  of  its  air,  in  order  that  none  may  remain  in 
the  neck,  oxygen  gas  is  to  be  introduced  and  fucked  out  re-, 
peatedly.  Then  it  is  to  be  charged  with  the  fame  gas,  and 
the  flop  cock  to  be  opened  to  allow  a  free  communication 
between  the  gas  in  the  funnel  and  that  in  the  adopter, 
which  is  now  left  to  drain  for  24  hours,  at  the  end  of  which 
time  the  water  which  has  gathered  in  the  tube  C  D  is  to  be 
paffed  off' by  opening  the  cock  D,  which  muff  juft  touch  the 
furface  of  the  water  in  D,  that  the  oxygen  gas  in  the  adopter 
and  funnel  may  accommodate  itfelf  to  the  prefent  temperature 
and  preffure  of  the  external  air,  which  is  to  be  noted,  and  then 
the  cock  to  be  flopped.  The  water  on  the  outfide  of  this  funnel 
is  to  be  kept  two  or  three  inches  lower  than  in  the  infide. 

The  hydrogen  funnel  d  is  to  be  freed  of  its  contained  at¬ 
mofpheric  air  by  the  fame  means  employed  for  freeing  the 
other  funnel,  and  hydrogen  gas  is  to  be  repeatedly  intror 
duced  and  fucked  out.  At  laid  it  is  to  be  filled  with  mea-, 
fured  quantities  of  this  gas  to  the  lip,  which  is  to  be  com- 
preffed  by  a  column  of  about  four  inches  of  water. 

The  apparatus  is  now  ready.  The  ball  k  of  the  ele&rical 
conductor,  charged  by  a  good  machine,  is  to  be  brought  near 
to  the  ball  i ;  and  while  the  fparks  pafs  in  quick  fucceffion 
from  the  wire  A  e  to  the  point  of  the  tube  B  e,  the  cock  at  f 
is  to  be  opened  quickly,  fo  that  the  firft  portion  of  hyd  rogen 
.  gas  bluing  at  e  may  be  inftantly  inflamed;  the  wire  is  then 
to  be  turned  away  from  the  flame.  T  he  combuflion  may  bp 
accelerated  by  increafing  the  column  of  water  which  ppeffes 
&P  hydrogen  gas,  and  leffening  the  preffure  on  the  oxy- 
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gen  gas.  The  adopter  is  now  to  be  kept  cool  by  water,  al¬ 
lowed  to  trickle  down  over  it  from  the  veflel  Q. 

During  the  combuflion  meafured  quantities  of  the  gafes 
are  to  be  introduced  into  the  proper  funnels ;  and  when  it  is 
wifhed  to  interrupt  the  procefs,  the  cock  which  admits  the 
hydrogen  gas  is  to  be  quickly  (topped.  As  the  veflels  cool, 
the  oxygen  gas  and  aqueous  vapour  in  the  adopter  will  con¬ 
tract  in  bulk,  and  the  water  in  the  oxygen  funnel  will  rife 
towards  the  brafs  cap  f.  At  this  moment  the  cock  mult  be 
Unit  to  prevent  the  water  from  riling  higher. 

When  the  procefs  is  to  be  renewed,  the  oxygen  funnel  is 
to  be  charged  with  gas,  and  the  cock  to  be  opened.  The 
hydrogen  funnel  is  next  to  be  charged  ;  the  wire  A  e  to  be 
turned  to  its  firlt  polition,  and  the  eleCtric  fpark  to  be  applied- 
as  before.  Thus  the  com  bullion  may  be  carried  on  from 
clay  to  day.  That  the  ele&rie  fparks  may  Itrike  quickly  and 
vigoroully,  a  communication  lliould  be  made  with  a  wire 
between  the  culhicn  of  the  machine  and  the  brafs  cap  m» 
As  the  gafes  employed  arc  not  to  be  corilidered  as  free 
from  azotic  gas,  its  prefence  will  at  lalt  reduce  the  gas  in  the 
adopter  to  the  Itandard  of  atmofpheric  air.  The  flame  wdll 
then  become  weaker,  and  mult,  be  watched,  that  the  cock  of 
the  hydrogen  funnel  may  be  (topped  before  the  flame  is  ex- 
tinguilhed ;  otherwife  lbme  of  the  hydrogen  gas  will  pafs 
unaltered  into  the  adopter,  and  be  confounded  with  the  azotic 
gas,  from  which  it  is  not  eafily  feparable. 

When  the  procefs  is  terminated,  the  quantity  of  hydrogen 
gas  remaining  in  its  funnel  is  to  be  noted  from  the  grada¬ 
tions  marked  on  the  veflfel,  and  to  be  deducted  from  the 
fum  of  the  meafures  of  hydrogen  gas  employed.  This  funnel 
is  then  to  be  fcrewed  off.  The  oxygen  funnel  is  to  be  treated 
jn  the  fame  manner,  proper  attention  being  paid  to  the  level 
of  the  water,  and  to  the  temperature  and  preflure  of  the  air 
at  the  time.  The  adopter  and  (toppers,  being  now  in  the 
(tate  in  which  they  were  firlt  weighed,  are  now  to  be 
weighed,  with  the  contained  water,  to  determine  its  weight. 

To 
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To  weigh  the  water  thus  formed  ftill  more  accurately*  and 
to  examine  its  quality,  it  mutt  be  drawn  off  from  the  adopter. 
For  this  purpofe  the  adopter*  after  it  has  ttood  to  drain  for  24 
hours*  is  to  be  warmed  by  wrapping  the  upper  part  of  it  in 
a  hot  cloth  :  a  bottle  of  proper  fize  is  to  receive  the  extremity 
of  the  tube  C  D,  and*  the  flop  cock  being  opened*  the  ex¬ 
panded  gas  in  the  adopter  will  prefs  all  the  water  into  the 
bottle.  During  the  paffage  of  the  water*  the  bottle  is  to  be 
held  at  fuch  a  height  that  the  orifice  of  the  ttop  cock  may  dip 
only  |th  of  an  inch  in  the  water ;  and  when  a  {ingle  bubble 
of  gas  from  the  adopter  has  iflued  through  the  water*  the 
flop  cock  is  to  be  inftantly  clofed. 

The  gas  remaining  in  the  adopter  is  now  to  be  transferred 
into  another  veflel*  in  which  it  may  be  expofed  firft  to  lime 
water*  that  any  carbonic  acid  gas  contained  in  it  may  be 
meafured  ;  and  afterwards  to  fulphuret  of  lime*  which  will 
imbibe  all  the  oxygen  gas*  and  leave  the  azotic  gas  in  a  flats 
fit  for  menfuration. 

The  quantity  of  heterogeneous  matter  introduced  with 
the  gafes  during  the  combuftion  being  thus  difeovered*  a  pro¬ 
portionate  deduction  is  to  be  made  from  the  calculated  weight 
of  the  hydrogen  and  oxygen  gas  employed.  The  difference  of 
weight  of  the  azotic  gas  remaining,  and  the  common  air  at  full: 
weighed  with  the  inttrument*  may  thus  beeafily  determined. 

The  Society  from  whofe  interefting  minutes  we  make  the 
prefent  extract*  carried  on  the  combuftion  in  the  manner  al¬ 
ready  deferibed*  for  about  two  hours  at  a  time  on  different 
days*  till  the  column  of  water  in  the  tube  C  D  was  8  ~  inches 
in  length.  At  each  of  thefe  times  the  temperature  of  the 
gafes  and  the  height  of  the  barometer  were  carefully  noted. 
In  the  manner  deferibed  by  Lavoifier*  the  volume  of  each 
gas  at  29-85  inches  of  the  barometer*  and  54-5°  of  the  ther¬ 
mometer*  was  afeertained  5  and  the  weight  of  the  oxygen  gas 
confirmed  was  found  to  be  416*5  grains*  and  that  of  the  hy¬ 
drogen  gas  72*5  grains  :  the  weight  of  both  being  489  gr. 
=?  1  oz.  11  dwt.  9  gr. 
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The  water  produced  weighed  i  oz.  n  dwt.  7  gr.  ;  and, 
contrary  to  all  expectation,  had  no  fenfible  acidity. 


IX.  On  the  Principles  of  Iron  and  Steel.  By  Mr.  David 
Musket,  of  the  Clyde  Iron  Works.  Communicated  by 
the  Author. 

HP 

1  H  E  general  diffufion  of  coal  and  ironftone,  in  rich  and 
extenfive  traCts  throughout  the  if! and  of  Great  Britain,  while 
it  has  ftamped  an  additional  value  on  land,  has  rendered  the 
manufacture  of  iron  of  fuch  national  importance  and  advan¬ 
tage,  as  to  weigh  confi derably  in  the  fcale  of  our  commer¬ 
cial  interefts.  Of  late  years  it  has  gained  in  a  great  meafure 
that  juft  preponderance  to  which  its  magnitude  and  general 
utility  have  fully  entitled  it.  At  prefent,  however,  it  mult 
not  be  concluded,  that  the  bufinefs  has  attained  thofe 
bounds  which  fet  limits  to  its  improvement;  ,  or  that  it  has 
attained  its  utmoft  confequence  as  a  fource  of  national  and 
individual  wealth.  Its  future  progrefs  will  greatly  depend 
upon  the  liberal  exertions  of  individuals,  and  the  felf-denial 
of  the  legiflature,  by  abftaining  from  cramping  in  its  en¬ 
lightened  march  the  genius  of  this  native  manufacture. 

Imprefled  with  thefe  truths,  the  following  details  will  he 
found  more  allied  to  the  praCtice  of  the  manufacture  of 
iron  than  attached  to  any  fyftematic  arrangement  of  fcience; 
where  oftentimes  the  practical  ftudent  is  obliged  to  fmile, 
bewildered  at  the  lengthened  aflemblage  of  phraies  expref- 
five  of  a  limple  fubftance  or  meaning. 

It  is  much  to  be  lamented  that  the  fcientific  arrangement 
of  the  mineralogift  was  not  more  confonant  to  the  ideas  of 
the  manufacturer  ;  and  that  the  labours  of  the  former  wrere 
not  more  directed  to  affimilate  to  the  juft  refults  of  praCtice 
his  pre-conceived  theories. 

With  heartfelt  pleafure  we  fhould  then  perufe  the  hiftory 
and  analyfis  of  the  m^ny  ftrata  of  argillaceous  ores  of  iron 

with 
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with  which  both  England  and  Scotland  fo  plentifully 
abound;  their  richnefs  in  iron-,  and  capability  of  being  ma¬ 
nufactured  ;  their  contiguity  to  coal,  and  the  local  advan¬ 
tages  which  nature  may  have  bellowed.,  by  the  addition  of 
waters  fufficient  for  turning  machinery:  thefe  would  form 
interefting  and  inftru&ing  branches  of  information,  and 
ultimately  would  tend  to  the  advancement  of  our  real  in¬ 
ter  eft. 

It  is  alfo  much  to  be  wifhed,  for  the  improvement  of  all, 
that  the  method  and  order  of  the  new  nomenclature  of  the 
French  fchool  would  pervade  every  branch  of  chemical  and 
mineral ogical  fcience;  and  that  the  celebrated  Kirvvan 
would  fo  far  bend  as  to  new  model  his  excellent  fyftem  of 
mineralogy  on  thefe  principles. 

The  metallic  fubftance  called  iron  is  fufceptible  of  a 
greater  variety  of  modifications,  and  poflefted  of  more  pro¬ 
perties  fingular  and  ufeful,  than  any  other  metal.  Iron, 
properly  fo  called,  is  malleable.  All  the  other  ftates  of  the 
metal  contain  certain  fubftances  in  combination  with  the 
iron,  which  render  it  fufible,  brittle,  more  or  lefs  elaftic, 
&c.  Pure  iron  is  deftitute  of  foreign  admixture,  and  is 
therefore  perfectly  malleable.  A  variety  of  methods  have 
been  eftablhhed  to  produce  the  metal  approaching  to  that 
pure  and  dudtile  ftate :  in  the  purfuit  of  this  laudable  at¬ 
tainment  the  following  diftindl  modifications  of  iron  have 

O 

manifefted  themfeives : 

ift.  Crude,  call,  or  pig  iron;  3c!,  Steel;  and,  3d,  Mal¬ 
leable  iron.  Crude  iron  is  an  eager  brittle  metal,  obtained 
by  the  fimple  fufion  of  ores  in  contact  with  piteoal  charred, 
or  the  charcoal  of  wood,  united  with  a  certain  proportion  of 
calcareous  earth  as  a  folvcnt  or  flux :  its  component  parts 
are  iron,  carbon,  and  oxygen.  Carbon  is  imparted  to 
the  iron  from  the  fuel  which  is  ufed  in  fm  el  ting  the  ore : 
oxygen  is  conveyed  to  the  iron  in  a  twofold  manner  it 
e’xifts  hi  the  ore  in  a  concrete  ftate,  and  unites  to  the  iron 
previous  to  reparation ;  a  portion  is  alfo  communicated  by 

'the. 
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the  great  compreffion  of  air  ufed  to  excite  the  degree  of  heat 
neceflary  for  reduction. 

Thefe  are  the  foreign  fubftances  which  alter  and  contami¬ 
nate  the  quality  of  the  iron ;  but,  as  they  exift  in  different 
proportions  in  various  irons,  it  is  obvious  that  thefe  altera¬ 
tions  of  proportion  will  form  varieties  of  crude  iron  :  the 
following  are  diftinguifhable  : 

1  ft.  Oxygenated  crude  iron,  where  a  fmall  portion  of  car- 
bone  is  united  to  the  iron,  and  where  a  fuperabundance  of 
oxygen  exifts.  The  fracture  of  fuch  iron  prefents  a  white 
furface  deftitute  of  grain,  frequently  diverging  in  ftreaks,  re- 
fembling  an  early  variety  of  cryftallization  ;  fometimes  it  is 
mottled  with  fpecks  of  a  black  colour,  which  plainly  exhibit 
the  fcanty  portion  of  carbonic  concretions.  The  external 
furface  of  fuch  iron  always  cools  concave,  rough,  and  co¬ 
vered  with  oxyd.  In  commerce  this  variety  of  iron  is 
known  by  the  names  of  white  iron,  forge  pigs,  ballaft  iron, 
&c.  and  its  prefent  value  is  from  5I.  5s.  to  5I.  i^s.  per  ton. 

.  ^d.  Carbo-oxygenated  crude  iron*,  or  iron  united  with 
equal  portions  of  carbon  and  oxygen. .  The  fradture  of  this 
iron  is  light  grey,  prefenting  a  fmall  diftindt  grain  ;  the  fur¬ 
face  of  the  pig  partially  pundtured,  lefts  concave,  and  more 
free  from  oxydation  in  cooling  than  the  former  ftate.  In, 
commerce  it  is  known  by  the  names  of  grey  iron.  No.  3, 


*  I  am  fully  aware  of  the  novelty  of  this  term,  and  that  by  fome  1 
may  be  liable  to  be  cenfured.  I  have,  however,  the  great  Livoifier for 
my  precedent,  who,  in  naming  the  compound  radicals  of  the  vegetable 
kingdom,  ufed  hydro-carbonous  and  hydro-carbonic,  to  exprefs  the 
ternary  combination  of  hydrogen  and  carbon  with  oxygen ;  in  the 
former,  into  that  of  an  oxyd — in  the  latter,  into  that  of  an  acid.  It 
may  however  be  remarked,  that  in  this  way  the  prevailing  {abidance 
was  marked  by  a  precedency  given  to  its  fign,  which  implied  that  there 
exilted  2  larger  proportion  of  this  than  the  following  fubftance.  ft,et 
the  prefent,  however,  exprefs  the  combination  of  iron  with  carbon  and 
oxygen  in  equal  portions  :  the  precedency  given  to  carbon  in  begin¬ 
ning  the  compound,  is  meant  to  denote  its  fuperior  agency,  and  its  pre*. 
•fence  being  eflfential  in  the  manufacture  of  crude  iron. 

&C. 
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&c.  and  its  prefent  value  is  reckoned  from  5I.  15s.  to  61.  5& 

per  ton. 

3d.  Carbonated  crude  iron,  wherein  carbon  fully  predo-j 
inmates,  and  where  an  extra  privation  of  oxygen  has  taken 
place.  The  fradlure  of  this  iron  is  dark  grey  inclining  to 
blue,  prefenting  large  brilliant  concretions  of  a  metallic 
Mire  in  the  centre  of  the  pig,  but  diminifhing  in  point  of 
hze  as  they  approach  the  furface.  In  this  quality  of  iron 
the  upper  furface,  which  is  left  to  cool  in  contact  with  the 
open  air,  after  being  run  from  the  blafl  furnace,  is  partially 
convex  and  full  of  punctures :  it  is  then  called  by  the  work¬ 
men  honey-combed,  and  its  quality  is  often  inferred  from 
the  fize  and  depth  of  the  pundlure  :  its  tendency  to  oxyda- 
tion  in  cooling  is  ftill  lefs  than  that  of  the  fecond  variety  of 
crude  iron.  This  quality  is  well  known  to  the  manufacturer 
and  founder,  under  the  names  of  No.  2,  good  melting  pig’ 
iron.  See,  Its  prefent  value  is  from  61.  13s.'  to  7I.  10s.  per 
ton* 

4th.  Super-carbonated  crude  iron,  or  iron  faturated  to  ex- 
cefs  with  carbon,  and  having  united  to  it  but  a  fcanty 
portion  of  oxygen.  The  fraCture  of  this  iron  prefents  an 
aftomfhing  group  of  large,  regular,  metallic  grains,  each 
prefenting  .a  prominent  edge  outwards ;  in  this  fiate  the 
Saturation  of  carbon  has  been  fo  complete,  that  it  exifts 
united  to  the  iron  in  the  fiate  of  plumbago ;  luflre  rich 
and  brilliant,  inclining  to  dark  .blue ;  the  upper  furface 
fraooth  and  convex,  frequently  covered  with  a  beautiful 
coating  of  finning  plumbago,  and  completely  free  from  oxyd. 
This  is  the  No.  1,  and  fmooth-faced  iron  of  the  manufac¬ 
turers  :  its  prefent  value  is  81.  to  81.  10s.  per  ton. 

Thefe  are  the  principal  varieties  of  crude  iron.  A  number 
of  intermediate  qualities  are  produced,  exadtly  dependent 
upon  the  quantity  of  mixtures,  and  their  relative  proportions 
to  each  other.  The  greater  the  quantity  of  charcoal  ufed  in 
{mating  the  ore,  the  more  faturated  with  carbon  and  the 


more 
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move  valuable  will  be  the  pig  iron.  A  fparing  proportion  of 
charcoal  in  the  blaft  furnace  is  productive  of  effects  com¬ 
pletely  contrary  to  thefe. 

It  molt  naturally  occurs  to  enquire,  to  what  extreme  de¬ 
gree  of  combination  thefe  alterative  principles  are  capable  of 
with  iron,  and  in  what  ftate  the  metal  is  when  this  exceffive 
Saturation  is  completed. 

If  crude  iron  is  expofed  in  fufkm,  for  a  length  of  time,  to 
abforb  carbon,  and  at  the  fame  time  is  protected  from 
*>xydation,  it  will  receive  this  principle  to  fuch  excefs  as  to 
form  a  true  plumbago.  In  this  ftate  it  either  refembles  tied, 
grained  lead  ore,  or  affumes  an  imperfeCt  cubical  cryftallifa- 
iion,  wonderfully  brittle,  and  poffefted  of  a  real  metallic  ap¬ 
pearance  and  weight :  in  this  ftate  it  is  powerfully  attracted 
by  the  magnet. 

Specimens  of  this  ftngular  combination  are  extremely 
rare ;  feveral  that  I  am  in  pofteffion  of,  have  regular  faces 
approaching  to  a  cubical  ftruCture,  with  furfaces  chequered 
with  numerous  diagonal  lines  interfering  each  other,  and 
fonning  rhombufes :  thefe  are  eaftly  difplaced  with  a  knife, 
and  exhibit  them  compofed  of  the  thinneft  laminae  imagina¬ 
ble  :  in  this  ftate  they  are  not  obedient  to  the  magnet,  unlefs 
a  considerable  number  of  them  are  attached  together.  The 
fpecific  gravity  of  this  mixture  of  iron  and  carbon  is  to 
water  as  6*9(594  to  i*ooo;  a  cubic  foot  weighs  435 '5 8750 
pounds  avoirdupoife. 

In  manufacturing  crude  iron,  the  higheft  poffible  pitch  to 
which  it  can  be  united  with  oxygen  is  productive  of  a  coarfe 
metallic  fubftance,  wrhofe  fraCture  is  dark  and  porous,  and 
whofe  furface  on  cooling  becomes  covered  with  a  deep 
earthy  oxyd ;  incapable  of  being  fufed  but  by  withftanding 
a  violent  heat;  capable  of  receiving  fome  impreffions  of 
malleability,  though  ftill  pofleffing  exceffive  brittlenefs  when 
cold.  The  fpecific  gravity  of  iron  thus  united  with  oxygen  is 
6'5 

.  Thefe  dates  of  extreme  faturation  of  carbon  and  oxygen 

only 
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only  relate  to  thefe  principles  as  they  become  united  to  the 
iron  in  fufion :  they  may  alfo  be  prefented  to  crude  iron  in 
the  procefs  of  cementation;  in  which  cafe  carbon  unites 
to  iron  in  an  aeriform  ftate,  diftending  the  particles  and 
foftening  the  mafs :  oxygen,  on  the  contrary,  attacks  the 
metal,  and  reduces  it  to  a  dark  blue  oxyd  deftitute  of  metallic 
brilliancy  and  weight;  but  of  this  more  hereafter. 

Steel,  from  its  great  affinity  to  crude  iron,  ought  next  to 
be  mentioned;  but  as  manufacturers  hitherto  have  placed  it 
as  the  third  exifting  ftate  of  the  metal,  it  will  be  mentioned 
in  that  order. 

To  produce  malleable  iron  in  its  pure  ftate,  many  and 
various  have  been  the  proceffies  adopted  :  thefe  however  have 
all  in  fome  meafure  fallen  ffiort.  Malleable  iron  ought  to 
poffiefs  no  foreign  mixture  whatever,  to  be  in  a  ftate  of 
purity ;  but  as  the  modes  of  operation  have  hitherto  con- 
fifted  in  manufacturing  this  ftate  of  the  metal  from  crude 
iron,  and  as  crude  iron  is  always  found  to  contain  princi¬ 
ples  inimical  to  malleability,  it  is  obvious,  that  the  quality 
of  malleable  iron  will  at  all  times  depend  upon  the  degree  of 
expul fton  of  the  alterative  mixtures  contained  in  the  crude 
iron ;  the  deftruClion  of  which,  and  the  confequent  malle'a- 
hilization  of  the  iron,  conftitute  the  univerfal  acknowledged 
principles  of  bar-iron  making. 

From  the  imperfect  diffipation  of  oxygen  and  carbon  in 
the  procefs  of  malleability,  arife  the  various  qualities  of 
malleable  iron;  thefe  may  be  arranged  in  the  following  or¬ 
der:  i.  Hot  fliort  iron ;  2.  Cold  fhort  iron;  and,  3.  Iron 
partaking  of  none  of  thefe  evils ;  and  fo  far  it  may  be  deno¬ 
minated  pure  malleable  iron. 

1  ft.  Hot  fliort  iron  is  poffeffed  of  an  extreme  degree  of 
fuftbility  when  in  contaCf  with  a  high  degree  of  heat,  and  is 
incapable  of  receiving  the  weight  of  a  fmall  hammer  with¬ 
out  diffipating;  it  is,  however,  poffieffed  of  an  extreme 
degree  of  foftnefs  and  duCtility  when  cold,  and  may  then 
be  bent  or  twilled  in  almoll  any  direction.  Various  reafons 

have 
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Ijave  oeen  affigned  for  this  deftrubiive  property  in  hot  fhort 
iron.  I  am  of  opinion,  that  it  arifes  from  the  iron  contain- 
ing  a  fmall  portion  of  concrete  carbon,  not  extirpated 
during  the  operation  of  rendering  the  iron  malleable ;  and 
tliat  in  proportion  to  the  quantity  of  carbon  united,  fo  will 
be  the  fhortnefs  or  fufibilijiy  of  the  iron  :  this  variety  of  iron 
is  always  of  a  dark- coloured  unmetallic  fradfure. 

2d.  Cold  fhort  iron  is  poffeifed  of  the  property  of  with- 
ftanding  the  molt  violent  degree  of  heat,  without  exhibiting 
the  leait  indication  to  fufion ;  it  remains  firm  under  the 
heavieft  hammer,  and  is  capable,  while  hot,  of  being  beat 
into  any  fir  ape :  when  cold,  however,  it  is  brittle,  and  pof- 
feffed  of  a  fmall  degree  of  tenacity :  its  fradture  is  always 
clear  and  large-grained,  of  a  light  blueifh  colour.  A  fmall 
portion  of  iron  diffolved  in  the  phofphoric  acid  ,is  now 
believed:  to  conftitute  the  cold  fhort  principle  of  iron. 
Befides  the  difficulty  of  conceiving  how  an  acid  could  exift 
in  the  violent  and  long-continued  heats  of  the  refinery,  the 
puddling  and  balling  furnaces,  wherein  the  metal  is  fubjedfed 
to  motion,  frequently  agitated,  and  extremely  divided,  how 
does  it  happen,  that  that  iron  on  which  the  cold  fhort  prin¬ 
ciple  is  imprefled,  becomes  more  and  more  cold  fhort,  by  a 
continued  expofure  to  the  combination  of  oxygen  with 
s  caloric,  either  excited  by  blaft  or  the  attenuated  heat  of  a 
wind  furnace  ?  This  fadl  would  imply  a  generation  of  the 
alterative  principle — which  is  indeed  the  cafe — but  which 
cannot  be  admitted,  if  the  cold  fhort  quality  is  attributed  to 
the  phofphat  of  iron ;  unlefs  recourfe  is  had  to  the  fuppofi- 
tion  of  a  new  combination  of  this  metallic  fait  during;  the 
Operation. 

,  If  highly  oxygenated  crude  iron,  of  any  manufacture,  is 
cxpofed  to  the  action  of  a  current  of  flame,  after  its  fmall 
portion  -of  carbon  is  burnt  out,  and  after  the  mafs  has  ex¬ 
hibited  the  proper  figns  of  malleability,  it  will  pafs  into  the 
flate  of  cold  fhort  iron  5  and  this  principle  will  exift  in  pro¬ 
portion  to  the  length  of  the  expofure  \  or,  in  other  words,  in 
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proportion  to  the  oxygen  prcfented  to'  the  rtietal,  and'  it& 
tendency  to  quit  the  caloric  to  unite  with  the  iron. 

3.  Pure  malleable  iron  derives  its  drength,  tenacity,  mal¬ 
leability,  and  ductility,  by  being  totally  deprived  of  the 
principles  which*  conditute  the  cold  and  hot  fhort  qualities 
of  irorr.  T his  rs  effected  in  the  courfe  of  rendering  it  mal¬ 
leable,  either'  by  tile  attention  of  the  workmen,  or  from  the’ 
proper  quality  of  the  crude  iron  ufed  :  its  fra&ure  is  gene¬ 
rally  clear,  confiding  of  fmall  regular  dark  bide  grains ;  by 
much  hammering  the  iron  commonly  gains  fibre,  and  is 
then  of  a  light  blue  colour,  uncommonly  tenacious  when 
cold.  The  excellence  of  pure  malleable  iron  is  alfo  mani- 
feded  by  the  adomdung  degree  of  heat  it  wkhdands  without 
exhibiting  the  lead  fign  of  fufion,  or  without  lofing  much 
of  its  metallic  parts  by  oxydation. 

A  line  of  didin£tion  ought  to  be  drawn  betwixt  the  iron, 
produced  with  wood-charcoal  and  pit-coal.  As  the  prefent 
relation  of  the  dmple  principles  of  the  metal  does  not  im¬ 
mediately  interfere  with  that  didinclion,  it  will  more  pro¬ 
perly  arrange  itfelf  along  with  the  obfervations  on  the  various- 
modes  pra&ifed  for  rendering  iron  malleable. 

However  varioudy  conducted  the  modes  of  operation  are 
at  different  works,  and  in  different  countries,  to  produce 
malleable  iron,  yet  the  principle  of  operation  is  the  fame, 
namely,  that  by  didipating  the  carbon  and  oxygen,  con¬ 
tained  in  the  crude  iron,  bar  or  malleable  iron  is  the  refult. 

Furnaces  of  a  multiplicity  of  diapes  have  been  erected  for 
this  purpofe ;  but  in  the  mod  perfect  conducted  proceffeS 
hitherto,  it  has  been  found,  that  a  heavy  lofs  of  metallic 
parts  accompanied  the  manufacture :  40,  35,  to  30  cwt.  of 
crude  iron  have  been  ufed  to  fabricate  1  ton  of  finidied  bars ; 
the  quantity  ufed  always  depending  upon  its  aptnefs  to 
become  malleable,  the  fkilfuinefs  of  the  workmen,  the 
operation  adopted,  and  the  quality  of  the  malleable  iron 
widied  to  be  produced.  Thefe  obfervations  more  immedi¬ 
ately  relate  to  the  home  manufactures  of  iron  with  pit-coal ; 
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but  in  many  inftances  they  will  alfo  apply  to  thofe  of  other 
countries,  where  the  charcoal  of  wood  is  ufed  for  fuel. 

Since  crude  iron  exifts  of  fuch  a  variety  of  quantities, 
owing  to  the  various  proportions  of  mixture  united  with  it; 
and  tince  it  is  almoft  univerfaUy  ufed  to  produce  bar  or  mal¬ 
leable  iron  ;  it  is  natural  to  infer,  that  there  imtft  exift  one 
particular  variety  of  it,  which  could  be  appropriated  to  the 
manufa6ture  in  preference  to  any  other;  Theory  fays  that 
that  crude  iron,  carbo-oxygenated,  which  contains  the 
alterative  principles  in  equal  portions,  requires  only  to  be 
expofed  in  a  fluid  ftate  to  the  action  of  fire,  either  in  a  wind 
furnace  or  fmall  blaft.  By  this  expofure  the  carbon  becomes 
volatilized,  and  carries  off  the  oxygen  along  with  it*. 
Practice  has  however  confined  the  operation  chiefly  to  the 
forge  pig  (oxygenated  crude  iron).  This  variety  of  iron 
becomes  fooner  malleable,  but  is  likewife  fufceptible  of 
early  oxydation,  and  confequently  liable  to  become  cold 
fliort.  Neither  can  it  unite  to  bar  iron  thofe  properties 
from  whence  are  derived  great  ftrength  and  du&ility. 

When  carbonated  crude  iron  is  ufed,  the  wafte  then  is  apt 
to  be  exceffive :  the  metal  retains  for  too  long  a  period  its 
fufible  principle,  which  muft  neceflarily  expofe  the  mafs  to 
a  longer  continued  a&ion  of  the  flame,  whereby  oxydation 
6n  the  metal  in  a  fluid  ftate  takes  place,  and  a  confiderable 
portion  of  it  is  deftroyed  before  the  iron  exhibit  flgns  of  in- 
fufibility.  Malleable  iron  made  from  this  ftate  of  the  metal 
has  a  great  tendency  to  be  red  fliort,  and  lofes  alfo  confider- 
ably  of  its  weight  under  the  forge  hammer. 

It  has  at  all  times  been  aflerted,  that  crude  iron  contains 
a  confiderable  proportion  of  its  parts,  by  weight,  inimical  to 
malleability;  and  that,  in  the  operation  of  refining,  it  then 

*  A  definition  more  confonant  to  chemical  language  would  be  to  fay, 
that  the  oxygen  unites  to  the  carbon  and  forms  carbonic  acid,  which 
is  expellable  even  in  a  moderate  heat.  The  efcape  of  the  laft  portion 
of  the  acid  is  indicated  by  the  difappearance  of  fufion>  and  the  c<?alefcence 
of  the  clotted  iron. 
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parts  with  this  proportion  of  mixture,  which  renders  the 
remainder  malleable,  A  eonclufiye  inference  from  this 
would  be,  that  feme  crude  irons  contain  one  half,  fome  three 
fourths,  and  others  again  an  equal  portion  of  mixture  for 
iron  5  feeing  thcfe  are  the  proportions  loft  by  iron  in  the 
operation  of  rendering  it  malleable.  The  mifehief  with 
which  this  fallacious  opinion  is  fraught  is  inconceivable \ 
elpecially  as  it  has  been  fupported  by  men  who  have  laid 
claim  to  feientific  and  practical  abilities  :  the  belief  of  it 
ilackens  the  induftry  of  individuals  to •  attempt  leflening  the 
lois  of  real  metal  -  on  the  contrary,  workmen  are  taught  to 
look  upon  a  large  proportion  of  it  as  incapable  of  being  me¬ 
tallized,  and  as  only  fit  for  definition. 

If  manufacturers  of  bar  iron  would  more  frequently  deprive 
a  given  weight  of  the  fcoria  of  the  refinery  and  puddling 
furnaces/of  its  iron,  they  would  be  more  able  to  eftimate  the 
portion  of  unmetallic  parts  contained  in  their  crude  iron  : 
upon  finding  the  fcoria  to  contain  30,  40,  to  50  per  cent  of 
iron,  equally  fit  for  converting  into  malleable  iron  as  any 
part  of  the  original  mafs,  their  attention  would  be  more 
frequently  arrefted,  and  employed  to  devife  means,  either  to 
prevent  the  efcape  of  fuch  a  confiderable  proportion  of  iron,  or 
to  fine  fuch  fcoria  fo  as  to  deprive  it  of  the  laid  portion  of  metal. 

The  relative  proportion  by  weight  of  carbon  and  oxygen 
united  to  crude  iron  is  fmall  indeed  :  the  poffible  proportion- 
in  which  they  can  exift  will  be  more  eafily  conceived  by  ad¬ 
ducing  the  weight  of  a  fpeci.fi  c  bulk  of  each  and  their  analogy  , 

1  Cubic  foot  of  oxygen  gas  *0792859  lb.  av.  S.  gravity  *0010530880 
1  ditto  carbon  24*519  S.  gravity  *39214 

‘1  ditto  carbonated  crude  iron  4t3*70325  lb.  do.  S.  gravity  7*2593680 

The  vaft  disproportion  betwixt  the  cube  of  iron  and  the 
aggregate  of  the  mixtures  renders  further  illuftration  on  this 
head  luperfluous  though  at  fome  future  period  I  hope  to- 

be- 

✓ 

v  I  with  not  to  be  underftood  as  if  I  meant  to  fay  that  the  quantity  of 
oxygen  hi  a  concrete  form  in  iron  is  to  be  contklercd  as  having  no  greater 
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be  able  to  ftate  the  exa&  weight  of  mixtures  united  with  a 
given  quantity  of  crude  iron. 

Some,  however,  may  contend  for  the  exigence  of  fome- 
metallic  fubftanccs  along  with  crude  iron,  which  may  alfo 
form  part  of  the  unmetallic  mafs  :  we  are  however  unac¬ 
quainted  with  any  capable  of  enduring  the  violent  heats  ufed 
in  manufacturing  iron,  excepting  manganefe  $  and  this  femi- 
metallic  fubftance  is  found  in  bar  iron  and  heel,  nearly  in 
the  fame  proportion  as  in  crude  iron  :  hence  it  can  form  no 
part  of  the  Juppofed  heterogeneous  matter  expelled  during, 
the  procefs  of  malleability. 

Steel  is  a  mixture  of  iron  with  carbon  in  an  aeriform 
ftate  Carbon  is  given  to  iron  by  heating  it  violently,  un— 
expofed  to  air,  in  contadl  with  charcoal  duft.  The  propor¬ 
tion  in  which  carbon  exifts  in  fteel  is  various,  depending 
upon  the  degree  of  purity  exifting  in  the  malleable  iron 
previous  to  cementation.  In  abforbing  this  principle  it 
gains  weight ;  and  this  augmentation  of  weight,  by  the  ad¬ 
dition  of  carbon,  is  dependent  upon  the  reafon  already  men¬ 
tioned.  Some  iron,  in  palling  to  the  ftate  of  fteel,  gains  Td~th 
part  of  its  original  weight,  while  others  gain  not  more  than 
r‘Tth  part. 

fpecihc  gravity  than  an  equal  bulk  in  a  gafeous  ftate,  that  is  combined 
with  caloric,  inftead  of  being  combined  with  the  metal.  The  enormous  watte 
of  real  metal,  in  converting  a  given  quantity  of  crude  into  malleable  iron, 
is  generally  fo  great,  that,  at  prefent,  I  merely  with  to  call  the  attention  of 
artifts  to  the  prevention  of  this  wafte,  inftead  of  fatisfying  th-emfelves  with 

4 

faying  they  had  only  a  given  product,  becau'fe  the  crude  iron  employed  was 
of  fuch  a  nature  as  to  be  incapable  of  yielding  more.  ; 

In  the  works  of  thofe  who  have  treated  on  iron,  I  have  never  yet  feen 
parbon  which  exifts  in  crude  iron,  diftinguiihed, from  that  abforbedby  mal¬ 
leable  iron,  in  the  procefs  of  converting  into  fteel.  I  could  adduce  many  faffs, 
which  to  me  appear  concluftve,  to  prove  that  carbon  exifts  in  crude  iron  in 
a  concrete  ftate,  feparable  by  mechanical  divifton;  and  that  it  is  united  to 
fteel  in  a  gafeous  ftate  by  the  combuftion  of  its  bafe,  infeparable  in  any  form 
by  the  moft  minute  mechanical  reduftion.  * 
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If  malleable  iron  was  entirely  freed  from  carbon  in  the 
manufacturing,  the  inference  would  be  juft,  to  ftate  that  the 
weight  gained  was  the  exadt  meafure  of  carbon  neceffary 

to  form  fteel ;  but  as  fome  malleable  irons  afford  a  eonfider- 

\ 

able  portion  of  carbon,  it  is  evident  that  the  total  meafure 
of  carbon  will  depend  upon  the  pre-exifting  quantity  con¬ 
tained  in  the  iron.  The  greater  the  quantity  introduced  the 
more  brittle  will  the  quality  of  the  fteel  be  found,  and  the 
lefs  capable  of  preferving  its  nature  and  a  folid  form,  when 
expofed  to  intenfe  degrees  of  heat. 

Steel,  at  certain  degrees  of  heat,  poffeffes  all  the  foftnefs 
and  malleability  of  iron;  but,  when  cold,  partakes  of  the 
eager  brittlenefs  of  crude  iron.  When  properly  hammered^ 
it  gains  fibre,  and  then  becomes  the  moft  elaftic  ftate  of  the 
metal.  It  is  alfo  capable  of  fufton  at  a  high  degree  of  heat : 
it  may  then  be  run  liquid  into  iron  moulds,  and  afterwards 
beat  out  into  the  moft  folid  fliapes,  poffefiing  cohefion  and 
clofenefs  of  grain,  with  an  aftonifhing  degree  of  flexibility 
and  tenacity.  In  this  ftate  it  is  called  caft  fteel,  and  is  ufed 
for  fine  inftruments,  where  durability,  polifh  and  edge  are 
requifite. 

In  fo  far  therefore  as  fteel  is  capable  of  fufton,  \yithont 
deftroying  its  nature ;  and  as  it  contains  iron  and  carbon 
alone,  it  muft  be  confidered  as  a  variety  of  crude  iron  free  of 
oxygen,  and  fo  faT  is  partially  malleable.  The  fufton  of  flee} 
deftroys  its  property  of  being  welded.  This  change  of  nature 
is  occaftoned  by  the  addition  of  oxygen  in  the  caft  fteel  fur¬ 
nace  :  hence  we  find,  that  fufton  i§  incompatible  with  an 
extreme  degree  of  malleability. 

Since  a  fmall  portion  of  oxygen  is  added  in  the  fabrication 
of  caft  fteel,  the  component  parts  of  this  modification  of  the 
metal  will  be,  iron,  carbon,  and  a  fmall  portion  of  oxygen. 
Admitting  then  for  a  moment  that  the  carbon  is  in  the  fame 
ftate  as  in  crude  iron,  here  then  exifts  a  fi^nilarity  of  prin¬ 
ciples  with  carbonated  iron.  Yet  there  are  few  but  kno\y 
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the  very  wide  difference  betwixt  crude  iron  and  caft  Heel 
when  applied  to  ufe. 

This  amongft  many  other  portions  might  be  adduced  to 
p rove  that  carbon  exifts  united  in  a  gafeous  ftate  to  iron,  and 
conftitutes  Heel ;  or,  in  other  words,  that  iron  to  conftitute 
Heel  mu  ft  hold  in  folution  a  portion  of  carbon,  not  lefs  than 
XyT th  part  of  its  own  weight. 

Some  of  the  foreign  writers  account  for  the  difference  be¬ 
twixt  Heel  and  crude  iron,  by  affirming  that  the  former  is 
iron  perfectly  reduced  to  which  carbon  is  given,  and  that  the 
latter  is  only  iron  imperfectly  reduced ,  and  which  alfo  con¬ 
tains  carbon.  This  is  a  feeble  diftin&ion.  Iron  knows  of 
no  Hate  of  imperfedt  exiftence  as  a  metal ;  the  particles  of 
iron  in  a  crude  ffate  are  equally  .difpofed  to  become  mal¬ 
leable,  fo  foon  as  the  carbon  which  has  interpofed  itfelf  be¬ 
twixt  them  is  burnt  out.  The  fame  operation  muft  take 
place  before  flee!  is  brought  back  to  the  ftate  of  malleable 
iron  j  hence,  according  to  the  reafoning  of  the  French  writ¬ 
ers,  they  are  both  imperfect  ftates  of  the  metal. 

Crude  iron  is  only  fo  far  imperfedt,  becaufe  it  contains 
carbon  in  a  material  ftate.  Steel  may  be  laid  to  be  more 
perfedt,  becaufe  it  is  united  to  carbon  in  an  elaftic  ftate ; 
and  iron,  properly  fo  called,  is  perfect  in  proportion  as  it  is 
void  of  thefe  impurities. 

Steel  alfo  poffeffes  the  foie  property  of  acquiring  a  degree 
©f  hardnefs,  when  immerfed  at  certain  degrees  of  heat  into 
cold  water,  which  enables  it  to  perforate  and  adt  upon  all 
other  metallic  fubftanqes..  This  is  occafioned  by  the  fudden 
expulfion  of  the  caloric  from  the  interftices  of  the  metal, 
which  brings  on  an  inftamtaneous  aggregation  of  the  particles, 
and  which  renders  the  fradture  uncommonly  clofe  and  re¬ 
gular.  Expofure  to  a  fimilar  degree  of  heat,  and  cooling  in 
the  open  air,  brings  it  back  to  its  ufual  ftate,  capable  of  being 
again  and  again  hardened,  and  not  to  the  ftate  of  malleable 
iron,  as  a  late  effayift  on  iron  has  erroneoufty  Hated. 
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•  Having  thus  limply  Hated  the  principles;  and  the  various 
modifications  of  iron  ;  thofe  operations'  which  have  been 
pradtifed  for  obtaining  the  various  Hates  of  the  metal  come 
next  to  be  related  ;  prefaced  by  fome  account  of  the  mate¬ 
rials  ufed ;  the  manner  in  which  they  are  obtained;  their 
preparation  and  application  toufe;  previous  to  which,  I  lhall 
forward,  for  the  next  number  of  the  Philofophical  Magazine, 
a  few  remarks  relative  to  the  hiftory  of  the  manufactures  of 
iron  and  Heel  in  Britain,  which  may  not  prove  unacceptable" 
to  thofe  who  feel  themfelves  interefted  in  this  important 
branch  of  national  induftry. 


X.  Account  of  the  Canis  Grains  Hibernicus,  or  Irifh  Wolf- 
dog ,  defcrihed  in  Pennant’s  PTijlory  of  Quadrupeds,  third 
-edit.  Vol.  I.  p.  241.  By  A.  B.  Lambert,  Efq.F.R.  and 
:  F.L.S.  From  the  Tranfadtions  of  the  Linnean  Society*. 

■  Vol.  III.  1797. 

rF  •  .  . 

-1  HIS  drawing  of  the  Irifh  wolf-dog  was  given  me  by 
lord  Altamont  •  done  exadtly  the  natural  lize  of  one  in  hi# 
lordfhip’s  pofTeffion,  at  Weftport  in  the  county  of  Mayo,: 
Ireland.  During  my  Hay  there  in  1790,  I  had  frequent  op¬ 
portunities  of  obferving  thele  dogs ;  lord  Altamont  having 
eight  of  them,  the  only  ones  now  in  the  kingdom.  There 
Is  a  man  employed  on  purpofe  to  take  care  of  them,  as  they 
are  with  difficulty  bred  up  and  kept  healthy. 

I  took  the  mealurement  of  one  of  the  largeft,  which  ip  a# 
follows:  From  the  point  of  the  nofe  to  the  tip  of  the  tail 
iixty-one  inches,  tail  feventeen  and  a  half  long;  from  the 
tip  of  the  nofe  to  the  back  part  of  the'fkull  ten  inches ;  from 
the  back  part  of  the  fkull  to  the  beginning  of  the  tail  thirty- 
three  inches ;  from  the  toe  to  the  top  of  the  fore-fhoulder 
twenty-eight  inches  and  a  half;  the  length  of  the  leg  lixteert 
Inches ;  from  the  point  of  the  hind  toes  to  the  top  of  the 
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Bfhd  {boulders  thirteen  inches;  from  the  point  of  the  nofs 
tO  the  eye  four  inches  and  a  half;  the  ears  fix  inches  long; 
round  -the  widcft  part  of  the  belly  (about  three  inches  from 
the  fore-legs)  thirty-five  inches  ;  twenty-fix  inches  round 
the  hind-part  clofe  to  the  hind-legs ;  the  hair  fhort  and' 
fmooth  ;  the  colour  of  fome  brown  and  white  ;  others  black 
and  white. 

They  feem  good-tempered  animals,  but,  from  the  ac¬ 
counts  I  received,  are  degenerated  in  fize.  They  were 
fprnierly  much  larger,  and  in  their  make  more  like  a  grey-.’ 
hound. 

The  .following  extradl  of  a  letter  from  the  Earl  of.  Alta- 
mont.to  A.  B;  Lambert,  Efq.  V.  P.  L.  S,  read  to  the  Society 
Jan.  3,  1797,  contains  fome  farther  particulars  refpedting 
thefe  animals.  .  • 

((  There  were  formerly  in  Ireland  two  kinds  of  wolf-dogs, 
the  greyhound  and  the  maftiff*  Till  within  thefe  two  years 
I  was  poffeffed  of  both  kinds,  perfedlly  diftindl  and  eafily 
known  from  each  other.  The  heads  were  not  fo  fharp  in 
the  latter  as  in  the  former ;  but  there  feemed  a  great  fimi- 
larity  of  temper  and  difpofition,  both  being  harmlefs  and 
indolent.  The  painting  in  your  pofteffion  is  of  the  maftiff 
wolf-dog.  (See  Plate  V.) 

ic  I  have  at  prefent  five  wolf-dogs  remaining,  three  males 
arid  two  females  ;  in  thefe  the  two  forts  appeared  to  be 

..  ,  ir 

mixed.  The  dam  was  bf  the  maftiff,  the  fire,  if  I  am  not 
miftaken,  was  of  the  greyhound  kind.  The  fire  and  dam 
had  not  dwindled  in  ftze  from  any  that  I  remember  here. 
Thofe  which  now  remain  are  too  young  to  judge  of.  We 
have  an  old  man  here  named  Bryan  Scahil,  now  in  his  119th’ 

n.  .  '■  1  . . 

year,  whole  memory  feems  accurate  and  all  his  faculties 

..  ..  t  .  -  •  * 

complete  :  he  perfedlly  remembers  the  hunting  of  wolves 
in  Ireland  as  a  common  matter  of  fport ;  and  informs  me, 
that  the  ufage  was,  to  colled!  all  the  dogs  of  every  fort  in  the 
neighbourhood,  and  to  borrow  wolf-dogs  from  the  principal 
gentlemen,  who  alone  had  them,  and  who  ufually  affifted  in 
•  -  6  the 
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ihe  chace.  A  tenth  part  of  the  dogs  ufed  were  not  wolf-* 

*  dogs?  which  never  were  in  any  number  in  the  hands  of 
the  common  people.  I  conceive  alfo,  that  thefe  dogs  hav¬ 
ing  no  nofe,  other  kinds  were  neceflary  to  find  the  game  and 
follow  the  fcent  of  it.  Scahil  defcribed  wolves  with  fuch 
perfect  accuracy,  that  I  have  no  doubt  of  his  being  well 
acquainted  with  the  animal/’ 


XL  Obfervations  on  Vlatina ,  and  its  Utility  in  the  Arts , 
together  with  fome  Remarks  on  the  Advantages  which 
refiehiing  have  over  achromatic  TeleJ copes.  By  Alexis 
Koch  on.  Director  of  the  Marine  QbferValory  at  Breff 
From  /^Journal  dePhyfique,  1798. 

£  Concluded  from  page  zj.] 

FORGED  PLATING 

rp 

-*•  HE  reader  mu  ft  recollect  that  all  metals  are  eafily 
melted  after  they  have  been  reduced  into  very  thin  plates. 
Thus  gold  leaf  melts  at  the  flame  of  a  taper,  though  not 
excited  by  a  blow-pipe.  In  this  manner  alfo  philofopherg 
are  enabled  to  melt  thofe  fmall  glafs  globules  which  fervc 
them  a?  Ample  mierofcopes.  This  obfervation  is  fufficient 
to  indicate  the  procefs  that  muft  be  purfued  in  the  operav 
turns  in  regard  to  forged  platina.  The  platina  is  firft  purL 
fled  by  means  of  nitre  and  fandifer  ( fel  dp  verre)  5  this  mine¬ 
ral  is  then  divided  into  very  minute  particles,  either  by 
trituration,  or  by  folution  in  nitro-muriatic  acid  or  diluted 
nitric  acid,  according  to  the  method  of  my  colleague  Tillet. 

Nitre,  antimony,  arfenie,  and,  in  fliort,  every  fubftance 
which  becomes  volatilifed,  may  be  employed  for  this  opera¬ 
tion  ;  but  arfenie  ought  to  be  preferred,  becaufe  it  is  more 
eafily  difftpated.  The  platina  being  thus  divided  into  exr 
ceedingly  fmall  particles,  muft  be  expofed  to  a  ftrong  fire, 
wjhi.ch  muft  be  excited  ftill  more  by  the  oxygen  gas  that 

difengages 
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difengages  itfelf  from  nitre  in  cornbuftion.  In  this  violent 
fire  the  particles  of  the  platina  become  agglutinated ;  and  by 
forging  them  at  a  white  heat  repeated  times,  the  workman  is 
able  to  give  them  fufficient  ad heft on  to  hand  being  hammer¬ 
ed  into  plates.  The  well-known  labours  of  Sickengen  on 
forged  and  laminated  platina  render  it  unneceffary  to  fay 
any  thing  further  on  this  fubjedt.  He  allowed  me  to  fee  his 
procefs ;  and  to  that  favour  I  am  indebted  for  the  know¬ 
ledge  neceftary  to  enable  me  to  treat  a  difficult  fubjedt  abfo- 
lutely  foreign  to  my  ftudies. 

CAST  PLATINA. 

Gaft  platina  is  infinitely  more  interefting  to  the  arts ;  and 
it  is  on  this  labour  that  I  have  beftowed  my  chief  attention. 
The  procefs  which  perfectly  fucceeded  with  me,  to  caft  cru¬ 
cibles  and  large  pieces  of  platina  of  different  forms,  was,  to 
melt  the  metal  according  to  the  method  of  Scheffer,  by  a 
mixture  of  arfenic  and  fandifer,  The  fire  muft  be  moderate; 
and  for  this  reafon  {.here  muft  be  at  leaft  ten  pounds  of  ar¬ 
fenic  and  four  pounds  of  fandifer  to  melt  one  pound  of 
platina.  The  mafs  then  will  be  in  a  ftate  of  perfedb 
fluidity  when  poured  into  the  mould,  thpugh  the  fire  be 
fcarcely  fufficient  to  fufe  fijver.  Platina  in  this  ftate  is  ex¬ 
ceedingly  fragile  and  brittle ;  were  it  expofed  to  a  red  heat, 
the  operation  would  abfolutely  mifcarry,  The  arfenic,  by 
difengaging  itfelf  top  rapidly,  would  peduce  it  to  fcales, 
which  would  no  longer  have  any  adhpfion.  It  may  readily 
he  conceived,  that  this  accident  muft  have  occurred  to  me 
jnore  than  once.  I  have,  hpweyer,  been  able  to  avoid  it  by 
inclofing  the  pieces  of  platina  which  I  had  moulded  in  a 
box  of  plate-iron,  filled  with  fand  and  pounded  charcoal,  I 
then  expofed  them  for  more  than  a  month  to  a  fire  graduated 
from  the  heat  of  boiling  water  to  that  which  fufes  filver. 
Platina  in  this  ftate  no  longer  refembles  a  metal :  it  migh* 
•  father  be  taken  for  a  metallic  calx.  The  particles  which 
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eompofe  it  are  very  clofe  ■;  but  they  have  only  a  very  feeble 
adhefion,  like  that  of  an  earthen  vefifel  dried  in  the  fhade. 
It  is  then  that  the  platina  muft  be  expofed  to  the  molt  vio¬ 
lent  fire;  and  when  the  metal  has  undergone  that  operation, 
it  refumes  its  natural  ftate,  becomes  fonorous,  malleable, 
and  the  ftrongeft  heat  gives  it  always  new  degrees  of  im- 

O  O  J 

provement. 

A  little  time  after  I  had  read  this  memoir,  the  learned  Dr. 
Ingenhouz  begged  me  to  unite  into  a  mats  for  him  about 
two  ounces  of  platina,  which  he  had  carefully  purified  by 
means  of  the  nitro-muriatic  acid.  I  was  obliged  to  inclofe 
jn  a  very  thin  leaf  of  platina  all  the  fragments  of  this  metal, 
which  were  too  fcattered  and  too  minute  to  be  fubjedted 
feparately  to  the  action  of  the  fire  and  of  the  Hamper ; 
but,  when  thus  united,  I  gave  them  the  higheft  degree  of 
heat  poilible  to  be  produced  from  charcoal  excited  by  a 
pair  of  bellows ;  and  I  foon  obtained,  by  finking  them  with 
the  Hamper,  a  dudtile  and  malleable  mafs.  After  the  fuc- 
cefs  of  this  experiment,  I  employed  myfelf  in  purifying  in 
the  fire,  and  in  a  crucible,  platina  in  grains,  by  means  of 
nitre  and  fandifer,  which  muft  he  afterwards  wafhed  in  the 
nitric  acid;  and  by  finking  at  a  white  heat  thofe  grains  con¬ 
tained  in  the  laminae  of  platina,  I  procured  at  a  fmall  ex¬ 
pence  confiderable  mafies  of  malleable  platina.  This  pro- 
cefs  will  render  unneceffary  hereafter  the  ufe  of  the  oxyd  of 
arfenic,  unlefs  the  workman  wi flies'  to  obtain,  by  calling, 
large  crucibles  or  muffles  of  platina. 

I  was  the  firfl  who  treated  platina  in  a  large  mafs  in  a 
manner  truly  ufcful  to  the  arts:  and  though  I  have  paid  a 
great  deal  of  attention  to  this  labour,  affiflcd  by  the  informa¬ 
tion  of  the  learned  Ifquierdo  and  the  metallurgic  talents  of 
Daumy  junior,  I  have  employed  my  chief  care  in  improv¬ 
ing  the  mixture  of  platina  with  tin  and  the  oxyd  of  arfenic, 
for  the-conflm£feion  of  large  fpecula  for  telefcnpes,  and,  above 
ail,  for  the  fpecula  of  fextants  and  other  inftruments  for  de¬ 
termining 
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terniining  the  longitude  at  fea.  In  the  latter  labour  I  have 
been  well  feconded  by  Carrochez  and  other  artifts  who 
worked  under  my  direction. 

Being  fully  fatisfied  with  the  .trials*  of  which  I  have  given, 
an  account  in  the  preceding,  memoir*  I  was  dehrous  of  con* 
drudting  a  telefcope  like  that  of  Herfchel.  For  this  purpofe* 

I  engaged  in  the  year  1790  a  friend  of  the  arts  and  fcience$* 
the  unfortunate  Trudaine  junior*  to  procure  from  Herfchel 
a  good  feven-feet  telefcope.  Thefuperiority  of  the  telefcopes 
made  by  that  able  aftronomer  depends  much  more  than  ge¬ 
nerally  believed  on  the  Newtonian  conflrudlion  which  he  ha* 
adopted.  The  Gregorian  telefccpes  are  by  no  means  to  be 
compared  to  the  former.  An  appearance  of  convenience 
made  them  however  to  be  commonly  adopted*  though  that 
conftrudtion  prefents  great  difficulties  to  be  furmounted  in 
the  complete  execution  of  it.  But  as  it  is  always  neceffary 
in  the  ufe  of  telcfcopes*  the  magnifying  powers  of  which  are 
confiderablc*  to  adapt  a  magnifier  that  embraces  a  wide  field* 
in  order  to  find  readily  in  the  heavens  the  ftar  to  be  ob*. 
ferved*  it  may  eafiiy  be  perceived  that  it  is  a  matter  of  in¬ 
difference  whether  the  telefcope  employed  for  that  purpofe 
be  of  the  Gregorian  or  Newtonian  conftrudtion  3  becaufe  in 
that  cafe  a  diredt  or  lateral  view  of  the  objedt  is  abfolutely 
•indifferent.  The  lateral  fight  is  indeed  much  more  conve¬ 
nient  when  the  Newtonian  telefcope  is  well  difpofed  on  its 
hand.  Herfchel  has  adopted  for  his  telefcopes  a  conftrup- 
lion  ffill  more  ancient  and  fimple;  and  though  it  approaches 
near  to  the  origin  of  the  art,  it  is  no  lefs  ufeful  when  ufed 
for  large  inflrurnents.  I  have  admired  the  effedts  of  it  in 
his  teleffope  of  twenty  feet ;  and  I  fliould  have  been  enabled 
to  form  a  better  judgment  of  it  in  that  of  forty  feet*  but 
there  then  ftill  remained  fome  improvement  to  be  made  in 
the  latter*  which  is  unique  in  the  annals  of  aftronomy.  It 
is  certain  that  a  fmall  inclination  given  to  a  concave  mirror 
.of  a  long  focus  does  not  ferffibly  disfigure  the  image  formed 
in  its  focus.  This  fmall  inclination  is  fufficient  to  permit 
die  obferver  to  look  through  a  drone;  magnifier  at  the  image 
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of  the  Aar,  without  intercepting,  by  the  head,  the  rayS  whicff 
proceed  from  it. 

In  the  beginning  of  the  year  179 1,  Trirdaine  entrufted  to' 
me  the  telefcope  which  he  had  procured  at  London.  Agro¬ 
nomy  is  indebted  to  Herfchel  for  the  nobleft  difcoveries  of 
this  century.  The  name  of  that  obferver  will  be  tranfmitted 
to  the  mod  diftant  ages.  He  has  augmented  our  planetary 
fyftem,  and  enriched  it  With  a  new  planet,  accompanied* 
with  feveral  fatellites.  In  i6ji,  Dominic  Caffini,  obferving 
the  moon  with  an  excellent  telefcope  of  Campani,  rerharked, 
xn  the  obfcure  part  of  her,  fome  fmall  whitifh  nebulse.  This 
interefting  phenomenon  did  not  efcape  the  telefcopes  of  Her¬ 
fchel;  and  after  the  year  1784,  that  able  aftrdnomef  an¬ 
nounced,  that  he  had  feen  a  burning  volcano  in  the  middle 
of  the  fpot  called  AriJlarchuSi  We  find  in  the  Memoirs  of 
the  Academy  of  Sciences  for  the  year  1706  the  following  re¬ 
markable  paffage  of  De  la  Hire :  cc  The  fmall  fpot  of  Arif- 
tarchus  is  fo  brilliant,  that  fome  have  believed  it  to  be  a' 
■volcano.” 

Are  thefe  fmall  whitifh  nebulce  bodies  luminous  of  them¬ 
selves,  or  do  they  enjoy  only  a  borrowed  light  ?  Such  is  the 
queflion  which  I  propofed  to  refolve,  by  affiduoufly  obferving 
thefe  fmall  nebulae,  both  with  Herfchel’s  telefcope,  and  that 
which  I  caufed  to  be  eonftru&ed  of  platina  in  the  courfe  of 
the  year  1791,  on  the  model  of  that  of  the  above  aftronomer. 
Being  deprived,  fince  September  1792,  of  the  ufe  of  that 
inftrument*,  the  conftrudtion  of  which  had  eoft  me  great 

*  Telefcopes  of  ftill  greater  magnifying  powers  might  be  fo  eafily  procured 
at  Paris,  that  thofe  who  are  truly  interefted  in  the  progrefs  of  the  arts 
and  fciences  are  not  a  little  aftonifned  that  the  great  telefcope  of  fixty  fee?, 
announced  in  all  our  journals,  is  ftill  a  project ;  and  that  no  one  even  fo 
much  as  thinks  of  realifing  it.  Though  the  art  of  making  large  fpecula 
is  attended  with  fome  difficulties,  it  however  requires  neither  the  fame 
talents  nor  the  fame  patience  as  that  of  conftru£ting  large  achromatic  ob* 
jeft  glades.  The  catoptric  telefcope  requires  only  the  regular  labour  of  a 
Angle  furface,  and  it  is  the  work  of  a  few  moments  which  forms  or  deforms 
the  poli^i  of  die  concave  furface  of  a  large  fpeculqjji. 
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labour  and  much  money,  I  was  not  able  to  continue  this- 
kind  of  obfervations. 

This  telefcope  of  feven  feet,  which  I  confider  as  fuperior 
to  that  of  Hcrfchel  of  the  fame  length,  enabled  me,  during 
the  time  I  had  the  ufe  of  it,  to  be  convinced  that  the  Ipot' 
Ariftarchus,  if  not  a  volcano,  is  at  lead;  a  body  luminous  of 
kfelf.  The  grounds  on  which  I  found  my  opinion  are  agree¬ 
able  to  the  principles  explained  by  Bouguer  in  his  Treatife 
on  the  Gradation  of  Light  5  for  thofe  fpots  of  the  moon 
which  reflect  mo  ft  ftrongly  the  direft  light  of  the  lun  did 
not  exhibit  to  me  in  the  ftiade  the  fame  appearances  as  Arif¬ 
tarchus,  whatever  efforts  I  made  to  augment  the  intenfky 
of  that  feeble  light  which  arifes  from  the  reflected  rays  of 
the  earth.  Beftdes,  it  is  eafy  to  conceive  that  a  very  lively 
lire,  concentrated  in  the  hollow  of  a  crater,  cannot  diffe- 
minate  the  light  which  emanates  from  it :  in  that  parti¬ 
cular  cafe,  like  a  reverberator,  it  cannot  be  feen  but  under 
certain  circumftances.  It  is  remarked  then,  that  it  is  in 
the  months  of  Pluviofe,  Ventofe  and  Germinal  that  this 
volcano  is  moft  apparent. 

When  I  undertook  a  journey  to  London,  by  order  of  Go¬ 
vernment,  for  the  benefit  of  the  fciences,  I  employed  my- 
felf  in  a  particular  manner  in  the  improvement  of  flint  glafs; 
and  I  was  convinced  that  the  propereft  and  fimpleft  means 
for  rendering  flint  glafs  fit  for  conftfudiing  large  achromatic 
telefcopes  conftft  in  removing  the  threads  by  means  of  a 
glafs-cutter’s  wheel.  When  thefe  faults  are  removed,  the 
glafs  is  to  be  kneaded  in  an  oven  and  under  a  muffle,  in 
fuch  a  manner  as  to  give  it  almoft  the  form  and  fize  of  the 
pbjeft-glafs  required  to  be  made.  This  procefs  is  amply 
deferibed  in  a  work  which  I  publiflied  in  1783,  entitled 
Recueil  de  Memoir es  fur  la  Mec-b  unique  et  la  Vhyjique . 

It  was  in  this  colle&ion  that  I  faid  that  Euler  had  been 
the  firft  who  thought  of  correfting  the  aberrations  of  re-, 
frangibility  by  ufing  fubftances  of  different  refractive  pow¬ 
ers.  Maupertuis  engaged  to  get  conftrufted  at  Paris  Eu- 
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levs  objedl-glafig,  with  water  and  glafs  like  that  which  New*?' 
ton  had  imagined-,  to  render  the  aberration  of  fphericity  as; 
little  as  poffible ;  but  this  .object -glafs  did  not-  luceeed,  on 
account  of  the  proportion  fmce  known  between  the  refrac*?- 
tion  and  difperfion  of  common  glafs  and  water.  This  prot; 
portion  is  by  the  diafpprameter  as  155  to  133  in  regard  to 
refraction,  and  as  -100  to  67  in  regard  to  difperfion.  But 
the  ftrong  curvatures  which  muff  be  given  to  deftroy  thee 
aberration  of  refranaibility  would  occafion  a  very  ftrono: 
aberration  of  fphericity.  Thus,  what  might  be  gained  on 
one  hand  would  be  infallibly  loft  on  the  other.  This  was: 

j 

fufficient  to  make  Euler’s  project  mi  (carry,  and  to  confirms 
the  aflertion  of  Newton,  which  tended  to  deftroy  all  hope  of 
being  able  to  obtain  achromatifm  in  glafs.  Since  that 
epoch  the  firft  knowledge  of  the  ftrong  difperfion  of  glafs  in 
the  compofition  of  which  there  is  much  lead,  and  which  in 
England  is  known  under  the  name  oa  flint  glafs ,  has  been 
aferibed  to  John  Dollond,  This  appellation  however  is  not 
that  beft  fuited  to  this  kind  of  glafs.  But  what  is  of  mo  ft 
importance  to  be  known  here  is,  that  the  more  lead,  or 
rather  minium,  is  employed  in  making  glafs,  the  more  will 
its  difperftve  power  be  augmented.  It  was  in  the  year -1759 
■that  Dollond  prefented  achromatic  glaifes,  compofed  of  flint 
and  crown  glafs.  He  fays  in  his  paper  printed  in  the  Philo- 
fophical  Tranfa&ions,  that  he  found  means  to  deftroy  with 
-great  cafe  the  aberrations  of  refrangibility  ;  but  he  confefles 
that  he  was  flopped  by  an  object  more  difficult  to  he  fur? 
mounted,  that  of  annihilating  at  the,  fame  time  the  aberration 
of  fphericity.  It  was  thought,  and  is  ftill  believed  in  France, 
that  John  Dollond  was  the  inventor  of  achromatic  tel efcopes  5 
but  we  know  that,  fomc  years  after,  Dollond’s  patent  was  at¬ 
tacked,  on  the  ground  that  he  was  not  really  the  inventor*. 


xii.  4 

The  author  here  goes  on  to  give  what  he  conflders  a  correct  account 
r  the  origin  of  the  invention  j  but  as  he  ishneorretd  'in  almoft  every  cir- 
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cumftance,  we  fupprefs  the  reft  of  his  paper,  and  fubjoin  an  article  on  the 
fubjedt  which  appeared  in  the  Gentleman’s  Magazine  for  October  1790* 
and  which,  we  have  been  informed  by  Mr.  Ramfden,  contains  a  true  ftate* 
ment  of  the  fa£ls. 

t(  The  inventor  was  Chefler  More  Hall,  Efq.  of  More  Hall,  in  Effex,  who 
about  1729,  as  appears  by  his  papers,  conlidering  the  different  humours  of 
the  eye,  imagined  they  were  placed  fo  as  to  correct  the  different  refrangibi- 
lity  of  light.  He  then  conceived,  that  if  he  could  find  fubfiances  having 
fuch  properties  as  he  fuppofed  thefe  humours  might  polfefs,  he  Ihould  be 
enabled  to  conftruft  an  obje6t-glafs  that  would  fhow  objedts  colourlefs. 
After  many  experiments,  he  had  the  good  fortune  to  find  thefe  properties 
in  two  different  forts  of  glafs ;  and  by  forming  lenfes  made  with  fuch  glafs, 
and  making  them  difperfe  the  rays  of  light  in  contrary  dire&ions,  he  fuc- 
ceeded.  About  1733  he  completed  feveral  achromatic  objeft  glaffes 
(though  he  did  not  give  them  that  name)  which  bore  an  aperture  of  more 
than  2|  inches,  though  the  focal  length  did  not  exceed  20  inches  ;  one 
of  which  is  now  in  the  poffeffion  of  the  Rev.  Mr.  Smith,  of  Charlotte- 
ftreet,  Rathbone-place.  This  glafs  has  been  examined  by  feveral  gentle¬ 
men  of  eminence  and  fcientific  abilities,  and  found  to  poffefs  the  properties 
of  the  prefent  achromatic  glaffes. 

tf  Mr.  Hallufed  to  employ  working  opticians  to  grind  his  lenfes  j  at  the 
fame  time  he  furnifhed  them  with  the  radii  of  the  furfaces,  not  only  to 
corre£t  the  different  refrangibility  of  rays,  but  alfo  the  aberration  arifing 
from  the  fpherical  figures  of  lenfes.  Old  Mr.  Bafs,  who  at  that  time  lived  ! 
in  Bridewell  Precin£t,  was  one  of  thefe  working  opticians,  from  whom 
Mr.  Hall’s  invention  feems  to  have  been  obtained. 

“  In  the  trial  at  Weflminfier-hall  about  the  patent  for  making  achro¬ 
matic  telefcopes,  Mr.  Hall  was  allowed  to  be  the  inventor;  but  Lord 
Mansfield  obferved,  that  “  it  was  not  the  perfon  who  locked  up  his  inven¬ 
tion  in  his  fcrutoire  that  ought  to  profit  by  a  patent  for  fuch  invention,  but 
he  who  brought  it  forth  for  the  benefit  of  the  public.”  This,  perhaps, 
might  be.faid  with  fome  degree  of  juftice,  as  Mr.  Hall  was  a  gentleman 
of  property,  and  did  not  look  to  any  pecuniary  advantage  from  his  difco- 
very;  and,confequently,  it  is  very  probable  that  he  might  not  have  an  in¬ 
tention  to  make  it  generally  known  at  that  time. 

“  That  Mr.  Ayfcough,  optician  on  Ludgate-hill,  was  in  poffeffion  of 
one  of  Mr.  Hall’s  achromatic  telefcopes  in  1754,  is  a  fa£t  which  at  this 
time  will  not  be  deputed.*’ 
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XU.  A  Vojifcript  to  Mr.  VarleyV  Paper  on  the  Method* 
of  hardening  and  tempering  Steel. 

On  looking  over  the  paper  I  fent  for  the  laft  Number  of 
the  Philofophical  Magazine  (fee  p.  92),  I  fee  that  I  omitted 
mentioning  an  experiment  or  two  connected  with  the  fub- 
jedl,  which  I  meant  to  have  introduced  into  it. 

As  fteel  is  always  found  more  compact  and  ftrong  bodied 
when  hardened  with  a  low  heat,  and  as  that  effect  is  heft 
obtained  the  colder  the  water  is  which  is  employed  in  hard¬ 
ening  it,  provided,  the  wrater  is  clean,  a  circumftance  which 
fhould  always  be  attended  to,  it  appeared  probable,  that  if 
water  was  cooled  down  to  the  freezing  point,  or  even  lower, 
which  it  may  be,  and  retain  its  fluidity,  by  being  kept  in  a 
ftate  of  perfect  reft,  the  effedl  might  be  heightened.  I 
caufed  a  large  heap  of  fnow  to  be  collected  together  at  a 
time  when  the  thermometer  flood  at  22°  of  Fahrenheit,  and 

*.  '  f .  •  '  %  ■  d . 

making  a  deep  hollow  in  the  middle,  I  fet  a  glafs  of  clean 
water  in  the  bottom  of  the  hollow,  and  covered  the  whole 
With  a  board  to  prevent  the  air  from  difturbing  or  eauftng 
any  motion  in  the  water.  I  heated  fome  pieces  of  fteel  in 
the  breech  end  of  a  gun  barrel  to  a  low  red  heat ;  and  by 
means  of  an  afftftant  to  take  off  the  board  at  the  ihftant  I 
arrived  with  the  heated  barrel  and  its .  contents,  I  quickly 
dropped  the  pieces  into  the  water  ;  which  having  flood  all 
the  preceding  night  in  the  fttuation  above  deferibed,  muft, 
though  frill  fluid,  have  been  cooled  down  to  the  tempe¬ 
rature  of  the  furrounding  fnow,  which  was  ftill  found  to  be 
22°.  Upon  taking  them  out,  I  found  the  pieces  hard  but 
brittle,  having  the  appearance  of  fleel  that  had  been  over¬ 
heated. 

x  -j  ...  ,  .  1  ,  •  •  1  ... 

Being  disappointed  in  what  T  had  expected,  1  intended  to 
repeat  the  experiment  with  a  ftill  lower  heat ;  but  an  altera¬ 
tion  in  the  flate  of  the  air  prevented  me  from  profecuting 
the  experiment  at  that  time,  and  having  fince  fucceeded  in 

making 
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making  life  of  quickfilver  inilead  of  water,  I  have  never  re¬ 
turned  the  experiment;  As  methods  are  now  well  known 
by  which  water  may  be  cooled  below  the  freezing  point, 
even  by  the  fire-fide,  and  at  an  eafy  expence,  fome  one  who 
has  time  may  perhaps  think  the  experiment  worth  repeat¬ 
ing:  it  might  caft  fome  light  upon  the  fubjedt  of  hardening 
fleel,  and  lead  to  fome  ufeful  rcfults. 

The  diih  I  employ  for  tempering  is  very  Ample  (A  fig.  3, 
Plate  IV.)  and  may  be  of  any  fize,  with  a  proportioned 
handle.  It  is  made  of  plate-iron,  with  an  edge  turned  up 
On  every  fide  a  fufficient  height  to  hold  tallow  or  oil  enough 
to  cover  the  pieces  to  be  tempered.  The  corners  are  nipped 
together,  and  then  folded  up  againfi:  the  fides,  as  reprefented 
in  the  figure ;  by  which  means  they  are  prevented  from  let¬ 
ting  out  the  oil. 

The  other  pan  or  difh  B,  turned  up  on  three  fides  only,  is 
ufed  to  lay  pieces  intended  to  be  hardened :  a  cover  is  of 
advantage  where  the  pieces  are  intended  to  come  out  clean 
and  bright,  as  it  more  perfectly  defends  them  from  the  air, 
•and  of  courfe  prevents  oxidation  from  taking  place.  By  this 
infirument  the  work,  though  ever  fo  fmali  or  {lender,  may 
be  brought  out  of  the  fire  and  dropped  into  the  water  with 
very  little  lofs  of  heat.  It  ought  to  be  made  of  ftronger 
plate-iron  than  is  neceflary  for  the  other  pan,  and  the  cor¬ 
ners  cut  out  fo  that  the  fides  may  bend  up  more  fquare. 
They  need  not  be  folded  as  ill  the  other,  not  being  intended 
to  hold  any  liquid  fubftance.  Such  articles  as  fmali  drills, 
pendulum  and  other  fmali  (brings  need  not  be  dropped  into 
water,  but  only  made  to  pafs  through  the  air  by  toiling  them 
Out  and  letting  them  fall  to  the  ground,  which  will  make 
them  hard  enough  for  moil  purpofes. 

Small  drills  may  be  hardened  by  holding  their  points  in  the 
flame  of  a  candle,  and,  when  fufficiently  hot,  fuddenly  pluck¬ 
ing  them  out :  the  air  will  harden  them ;  and  they  may 
then  be  tempered,  by  taking  a  little  of  the  tallow  upon  their 
point,  and  then  p ailing  them  through  the  flame  at  about 
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half  an  inch  above  the  pointy  and  holding  them  there'  till 
the  tallow  begins  to  fmoke.  This  method*  known  to  all 
watchmakers*  may  be  of  ufe  to  other  artifts,  and  therefore 
not  unworthy  of  the  notice  I  have  taken  of  it.. 


XIII.  Account  of  M.  Faebroni’s  Difcovery  of  a  Method 
to  Imitate  the  Floating  B licks  of  the  Ylncients 

1  LINY  mentions  two  cities  in  Spain*  Maflilua  and 
Calento*  in  which  a  kind  of  bricks  were  made  that  would 
float  in  water.  It  is  certain  that  Pliny  does  not  here  fpeak 
of  hollow  bricks  ;  for  thefe  would  have  had  too  little  flrength 
for  building.  He  muA  then  mean  folid  bricks,  but  com- 
pofed  of  a  fub fiance  fuffieiently  porous  and  light  to  float  in 
water.  Thefe  bricks*  according  to  Poiidonius*  were  made 
of  a  kind  of  argillaceous  earth,  which  was  employed  to  clean 
filver  plate.  As  this  earth  could  not  be  our  tripoli*  which  is 
much  too  heavy  to  float  in  water*  M.  Fabbroni  thought 
that  it  might  be  that  earth  called  commonly  lac  lunat,  foflil 
meal*  mineral  agaric*  and  guhr :  this  earth  is  abundant  in 
Tufcany,  and  is  there  actually  employed  for  cleaning  plate; 

Guhr  is  liquid*  and  the  lac  lunae  approaches  near  to  the 
mineral  and  calcareous  agaric.  The  foflil  meal*  according 
to  M,  Fabbroni*  is  a  mixt  earth  which  exhales  an  argilla¬ 
ceous  odour*  and  throws  out  a  light  whitifli  fmoke  when 
iprinlded  with  water.  It  does  not  effervefce  with  acids  j  is 
infuflble  in  the  fire*  in  which  it  lofes  an  eighth  part  of  its 
weight*  though  it  becomes  fcarcely  diminifhed  in  bulk ;  and 
according  to  the  analyfis  made  by  M.  Fabbroni*  confifts  of 
the  following  component  parts ;  filiceous  earth  55,  mag- 

*  Extracted  from  a  fmall  work  of  24  pages  o&avo,  publifhed  at  Venice,, 
lalt  y  car,  under  the  following  title  :  Di  una  fingoharijjlma  Jpecie  di  mattoni 
ojjia  rin  ovamento  degli  antichi  mattoni  gallegianti ,  dijfertazione  letta  nella 
public  a  adunanza  dct  Georgojili  di  Firenze ,  I'caino  1-791,  dal  Signor 
Fabbroni. 


nefia 


of  the  Ancients .  I  Si 

ncfia  15,  water  14,  argil  13,  lime  3,  iron  1.,  With  this 
earth,  which  is  found  near  Cafteldelpiano  in  the  territories 
tif  Sienna,  M.  Fabbroni  compofed  bricks  which,  either  baked 
or  unbaked,  floated  in  water.  The  baked  were  in  nothing 
different  from  the  unbaked,  but  in  the  fonorous  quality 
which  they  acquired.  Thefe  bricks  refift  water  exceedingly 
well,  and  unite  perfectly  with  lime:  they  are  fubject  to  no 
alteration  either  by  heat  or  cold ;  and  about  a  twentieth  part 
of  argil  may  be  added  with  advantage  to  their  compofi- 
tion,  without  depriving  them  of  the  property  of  floating. 
M.  Fabbroni  tried  their  refiftance,  and  found  it  very  little 
inferior  to  that  of  common  bricks:  but  it  is  much  greater  in 
proportion  ,to  their  lightnefs.  One  of  thefe  bricks,  feven 
inches  in  length,  four  and  a  half  in  breadth,  and  one  inch 
eight  lines  in  thicknefs,  weighed  only  14-  ounces;  whereas 
a  common  brick  weighed  five  pounds  ounces. 

Foflil  meal  is  abundant  in  Tufcany.  The  method  of  mak¬ 
ing  thefe  bricks  differs  little  from  that  of  common  bricks  : 
one  man  may  make  about  a  hundred  of  them  in  a  day. 
They  may  be  of  very  important  benefit  in  the  conftrudtion 
of  reverberating  furnaces ;  as  they  are  fuch  bad  condu&ors 
of  heat,  that  a  perfon  may  bring  one  half  of  them  to  a 
red  heat,  while  the  other  is  held  in  the  hand.  They  may 
be  employed  alfo  for  buildings  that  require  to  be  light; 
for  conftrudhing  cooking  places  on  board  fliips;  and  alfo 
floating  batteries,  the  parapets  of  which,  if  made  of  thefe 
bricks,  would  be  proof  againfl;  red  hot  bullets ;  and  laftly, 
for  conftru£ting  powder  magazines.  The  turrets  which 
were  raffed  on  the  fliips  of  the  ancients,  adds  M,  Fabbroni, 
were  perhaps  formed  of  fuch  bricks ;  and  perhaps  they  were 
employed  in  the  celebrated  {hip  fent  by  Hiero  to  Ptolemy, 
and  which  carried  fo  many  buildings,  confiding  of  porticoes, 
baths,  halls,  &c.  ornamented  with  jafper  and  agates  ar¬ 
ranged  in  mofaic. 
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XIV.  Experiments  to  determine  how  far  Charcoal  is  a  Non-. 
Conductor  of  Heat.  By  Cit.  Guyton.  Bead  in  the 
Nat.  Inf.  Germinal  6,  An.  6.  From  the  AnnaleS  de 
Chimie,  Vol.  XXVI. 

P ROM  the  researches  of  chemifts  refpe  Cling  the  matter 
of  heat,  the  different  ffates  in  which  it  is  found.,  and  the 
various  ways  in  which  it  affects  bodies,  it  is  well  known 
that  charcoal  is  one  of  the  weakeft  conductors  of  it.  This 
obfervation  has  given  rife  to  the  idea  of  forming  furnaces 
with  a  double  wall,  in  order  that  the  intermediate  Space  may 
be  filled  with  charcoal ; .  and  lately  a  very  happy  application 
has  been  made  of  this  property  to  veffels  deftined  for  form¬ 
ing  and  preferving  warm  infufions 

I,  however,  do  not  know  that  any  one  has  endeavoured  to 
fix,  at  leaf!  by  comparative  experiments,  the  limits  of  this 
kmd  of  inhalation  f.  They  have  remained  fo  vague  that  the 
ablefi:  chemiffs  have  not  thought  proper  to  pay  any  attention 
to  them  in  judging  of  the  rcfult  of  their  operations  5  and 
thus  the  celebrated  Klaproth,  in  a  Series  of  experiments  on 
the  alteration  which  Stones  experience  in  the  ftrongeft  fire, 
feems  to  think  that  the  heat  was  almoft  equal  for  thoSe  con¬ 
tained  in  crucibles  of  porcelain  and  thofe  enclofed  on  all 
Sides  by  charcoal.  It  is  in  a  crucible  of  charcoal  that 
chemifts  attempt  the  reduction  of  the  oxyds  of  tungften, 
titanium  and  uranium,  though  it  is  well  known  that  what 
is  fought  is  a  degree  of  heat  Sufficient  for  their  fufion,  and 
that  every  means  poffible  are  fought  for,  in  other  yefpeCts,  to 
expofe  them  to  a  greater  heat. 

Thefe  reflections  induced  me  to  think  that  it  might  be  of 
Some  importance  to  give  a  more  exaCt  ftandard  of  this  in- 

It  has  been  alfo  propofed,  and  certainly  would  be  found  to  anfwer  in 

pra£tice}  to  furround  bodies,  intended  to  be  kept  cool,  with  charcoal — ice- 
houfes  above  ground  for  inftance.  Edit. 

S  Some  of  the  ingenious  experiments  of  Count  Rumford  have  beery 
directed  to  this  very  object.  See  EfTay  viii,  Edit. 

fulating 
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Itilating  effect  of  charcoal.  The  experiments  which  I  made 
on  this  fubject  are  as  follows  : — Having  taken  from  the  fame 
box,  two  of  Wedgewood's  pyrometrical  pieces  perfectly 
fimilar,  I  put  one,  which  I  fhall  call  A,  into  a  crucible 
filled  with  pure  flliceous  fand,  well  dried.  The  crucible 
was  eight  decimetres  in  height,  and  fix  decimetres  in 
diameter  at  the  top.  The  piece  of  clay  was  placed  in  the 
middle,  and  the  cover  was  luted  on.  The  other  piece  B 
was  placed  in  a  covered  crucible  of  the  like  fize,  but  filled 
with  charcoal  dull  which  had  been  previoufly  expofed  to 
a  red  heat.  The  two  crucibles  were  placed  clofe  to  each 
other  on  the  grate  of  a  large  fufing  furnace,  and  expofed  to 
the  adfion  of  the  heat  for  about  three  quarters  of  an  hour. 
When  the  crucibles  had  cooled,  the  piece  A  was  taken  from 
the  fand,  and  applied  to  Wedgewood’s  pyrometrical  fcale : 
it  had  experienced  a  contraction  of  89  degrees.  The  piece 
B,  when  taken  from  the  charcoal,  flood  at  60*25  degrees. 
It  had  affumed  a  greyifh  tint,  but  without  any  appearance 
of  incruftation.  It  thence  refults  that  the  tranfmiffion  of 
heat  through  fand  is  to  that  of  heat  through  charcoal  as 
3  to  2 

The  more  the  difference  was  ftriking,  the  more  it  was  ne- 
ceffary  for  me  to  employ  precautions,  that  I  might  not  be 
deceived  by  foreign  circumftances.  It  was  pofiible  that  the 

*  This  is  not  hated  with  that  accuracy  ufual'y  di (played  by  Guyton' 
It  leads  to  a  conclufion,  that  the  refult  would  have  been  the  fame  had  the 
pieces  been  continued  in  the  furnace  for  three  hours,  three  days,  or  three 
weeks,  inftead  of  about  three  quarters  of  an  hour,  which  is  an  unwarrant¬ 
able  inference.  This  experiment  only  proves,  and  that  is  a  matter  of 
fome  confequence,  what  might  have  been  fairly  inferred  from  the  known 
properties  of  charcoal,  that  to  bring  bodies  furrounded  with  that  fubftance 
to  the  fame  degree  of  heat  with  others  furrounded  with  better  conductors, 
a  longer  time  mu  ft  be  employed The  not  attending  to  this  circumftance  is 
the  caufe  why  chemifts,  able  ones  too,  often  fail  in  difficult  reductions 
where  charcoal  is  necdlarily  put  round  the  ore  to  take  up  the  oxygen. 
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pyrometrical  piece  might  have  fome  fault  either  in  its  com- 
pofition  or  fabrication,  which  might  change  its  difpofition 
to  contract  equally  and  proportionably  to  the  heat.  To  ob¬ 
viate  thefe  doubts,  the  two  pieces  A  and  B  were  fhut  up  in 
one  crucible  filled  with  fand  ;  fo  that  they  were  diftant  from 
each  other  only  about  feven  or  eight  millimetres,  and  the 
crucible  was  expofed  for  half  an  hour  to  the  mod  violent  heat 
of  a  three-blaft:  wind  furnace.  When  the  crucible  cooled, 
it  was  found  fo  much  vitrified  that  there  was  a  fiffure 
in  one  of  its  fides ;  but  the  fand  had  not  been  deranged 
within  it. 

The  piece  A  applied  to  the  pyrometrical  fcale  gave  163*5 
degrees  ;  it  weighed  no  more  than  1*491  grammes;  and  its 
fpecific gravity  was  3*232. 

The  piece  B  gave  by  the  pyrometer  160  degrees;  it  weigh¬ 
ed  1*53  grammes;  and  its  fpecific  gravity  was  2*346.  It 
had  loft  almoft  entirely  the  grey  tint  it  had  affumed  in  the 
charcoal,  and  diftinguiftied  itfelf  only  by  a  black  vitreous 
point,  produced  vifibly  by  the  acceffion  of  fome  foreign 
matter. 

I  did  not  expert,  I  confefs,  fo  complete  a  fuccefs  in  this 
procefs.  The  fmall  difference  of  3  \  degrees  is  nothing 
when  we  conftder  that  the  piece  firft  {hut  up  in  the  charcoal, 
and  which  ftood  at  60,  was  ftill  fufceptible  of  being  con¬ 
tracted  a  hundred  degrees  more.  It  is  known,  befides,  that 
it  is  phyfically  impoffible  that  two  bodies  placed  in  the  fame 
crucible,  in  contact  with  the  fame  matter,  fhould  be  exactly 
in  the  fame  condition  to  receive  the  heat,  efpecially  when 
the  wind  is  conducted  in  three  directions  neceffarily  un¬ 
equal.  A  proof  of  this  is  furnifhed  us  by  the  vitrified  fufion 
being  more  advanced  on  one  of  the  fides  of  the  crucible*. 

*  ffhis  way  of  accounting  for  the  difference  of  3^  degrees  might  per- 
siaps  be  admitted,  if  it  could  be  fhown  that  a  longer  expofure  to  the  heat 
would  not  have  removed  it.  Edit. 
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We  may  therefore  conclude  from  thefe  experiments  % 
that  at  the  fame  heat  a  body  enclofed  in  charcoal  does  not 
receive  but  about  two-thirds  of  the  heat  of  a  body  furrounded 
by  quartzeous  fand  ;  that  the  reduction  of  metals,  which  do 
not  melt  but  at  a  heat  of  130  degrees,  cannot  be  effected  in 
charcoal  •  that  pyrometrical  pieces  do  not  enable  us  to 
judge  with  correCtnefs  of  the  heat  communicated,  but  in 
fo  far  as  they  are  in  contact  with  fubftances  fimilar  to  thofe 
which  furround  the  bodies  fubjeCted  to  it,  or  with  bodies 
equally  conductors  ;  laftly,  that  with  thefe  alterations  we 
may  make  an  advantageous  ufe  of  this  inftrument. 
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■Aiti  della  Peal  Societa  Economica  di  Firenze  ojjia  dd  Gear  go- 
Jilt.  TranfaCtions  of  the  Royal  Economical  Society  of 
Florence,  &c.  Vol.  II.  1795.  Vol.  III.  179 6.  8vo. 

r 

J-  N  the  fecond  volume  of  this  work,  after  a  continuation 
of  the  hiftory  of  the  Society,  the  following  account  is  given 
of  the  life  and  fervices  of  Profelfor  John  TarHoni  Tozetti 

O 

and  of  Saverio  Manetti.  The  former  was  born  at  Florence, 
where  his  father  was  a  phyfician,  on  the  12th  of  Septem¬ 
ber  1712.  In  the  year  1734  he  received  the  degree  of  doc¬ 
tor,  and  foon  after  was  appointed  profeffor.  He  purchafed 
the  library  and  manuferipts  of  Micheli,  his  tutor,  who  died 
in  1 737,  with  an  intention  of  publifhing  a  complete  collec¬ 
tion  of  the  latter.  He  was  afterwards  named  infpeCtor  of 
the  public  library,  from  no  manuferipts,  in  which  hepub- 
liflied  the  letters  of  different  learned  men  to  Magliabechi ; 
but,  for  want  of  encouragement,  only  five  volumes  were 
printed.  Befides  his  well-known  Travels,  he  intended  to 

*  For  the  reafon  given  in  a  former  note,  the  author’s  conclufions  cannot 
be  admitted.  Nay,  they  are  quite  erroneous.  He  has  not  at  all  attended 
t.o  the  only  fa£t  proved  by  his  experiments — that  a  given  quantity  of  heat 
will  not  pals  in  the  fame  time  through  bodies  poiTeiIing  differ  e?it  conducing 
pnuers.  Edit. 
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have  undertaken  a  work  entitled,  Corographia  e  topographies 
Jifcia  della  Tofcana,  the  plan  of  which  was  printed  in  1754; 
but  this  great  work  was  never  completed.  He  died  on  the 
3d  of  January  1783.,  leaving  behind  him  a  daughter  and  a 
fon,  Ottaviano  Benedetto,  prefent  profeffor  of  medicine. — » 
Manetti  was  born  on  the  12th  of  November  1723  ;  obtained 
the  degree  of  doctor  in  1747  ;  and  pradtifed  as  a  phyiician. 
He  publifhed  that  elegant  work  Storia  Nat.  degli  Uccelliy 
and  in  1770  began  Magazzino  Tofcano,  which,  after  it  had 
increafed  to  31  volumes  odfavo,  was  in  the  year  1 777  con¬ 
tinued  to  nine  volumes  more,  under  the  title  of  Nuovo  Ma¬ 
gazzino.  He  died  of  an  apoplexy  on  his  birth-day,,  in  the 
year  1784. — Of  the  papers  in  this  work  the  following  are  the 
moll  worthy  of  notice  :  A  fhort  account  of  the  preparation 
of  thofe  raifins  without  hones,  known  under  the  name  of 
Corinthian  (currants),  a  production  of  the  iflands  of  Zante 
and  Cephalonia,  the  greater  part  of  which  are  purchafed  by 
the  Englifh  and  the  Dutch.  Experiments  made  by  a  Greek, 
in  the  neighbourhood  of  Pifa,  feem  to  (how  that  the  vines 
which  produce  thefe  grapes  may  be  cultivated  with  advan¬ 
tage  in  Tufcany. 

Gherardi,  a  Camaldule  monk,  has  made  fome  experi-- 
ments  to  improve  the  culture,  & c.  of  Spanifh  broom  ( Spar ~ 
tium  junceum) ,  which  muft  not  be  cut,  as  is  commonlv 
done,  in  January,  but  in  OCtober.  Dr.  Menaubone  recom¬ 
mends  the  ufe  of  the  common  germander  (Teucrium  cha - 
meadrys)  inftead  of  cinchona,  and  the  fruit  of  the  privet 
(Lig  •ujlrnrn  vulgarej  for  dyeing.  On  the  danger  of  employ-, 
ing  the  blue  chickling  vetches  (Lathyrus  fati-vaj ,  which,  as 
well  as  the  dwarf  chickling  vetches,  Lathyrus  cicera ,  and 
the  officinal  tares,  or  true  bitter  vetches  (Ervum  ervilia) ,  are 
prejudicial  when  eaten,  for  a  long  time,  in  large  quantities.. 
Cautions  againft  the  ufe  of  a  mufhroom,  Fungus  alloides. 
annulatus  of  Vaillant,  Fung.  rapha7ium  redole7is  Micheli, 
of  which  an  engraving  is  given.  Some  experiments  of 
Fabbroni  feem  particularly  interefting.  As  the  farmers  are 
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aecuftomed  fometimes  to  divide  the  feeds  of  pulfe,  and  par¬ 
ticularly-  beans,  each  half  of  which  they  place  in  the  earth 
and  obtain  rich  crops  ;  he  pounded  coarfely  fome  grains  of 
corn,  threw  them  into  water,  and  faw  that  the  particles 
which  contained  germs  fell  to  the  bottom.  He  fowed  the  fa 
particles,  and  obtained  as  good  plants  as  from  the  whole 
grains :  many  of  them  even  produced  a  greater  number  of 
llalks.  According  to  Fabbroni’s  experiments,  the  germ 
confifh  entirely  of  the  gelatinous  or  animal  part,  called  by 
fome  the  gluten  or  coll  a.  In  his  opinion,  the  fermen¬ 
tation  neceffary  in  the  manufacturing  of  ftarch,  is  for  the 
purpofe  of  bringing  the  animal  part  to  a  bate  of  corruption,, 
that  it  may  be  then  feparated  with  the  greater  eafe.  Hence 
arifes  the  uniupportable  and  certainly  unhealthful  bench 
which  proceeds  from  a  barch  manufactory.  He  alks, 
therefore,  if  it  be  not  poffible  to  feparate  the  gelatinous  part 
of  the  feeds  by  mechanical  means,  without  ubng  water  as 
he  did,  by  which  the  labour  would  be  accelerated  and  the 
bench  in  part  prevented.  The  feparated  part  might  then  be 
ground,  and  employed  with  other  meal  for  baking  bread* 
The  germ,  in  regard  to  weight,  forms  only  the  bxth  part  of 
the  grain.  Dr.  .Molinelli  biews,  by  experiments,  that  it  is 
better  to  warm  olives  in  the  fun,  than  to  fuffer  them,  ac¬ 
cording  to  the  old  method,  to  ferment.  Olives  which  in 
1789  had  been  bob-bitten,  yielded,  however,  by  the  above 
method,  good  oil. 

The  third  volume  contains  an  account  of  the  cultivation 
pf  cotton  in  the  Ifland  of  Malta;  a  natural  hibory  of  the 
neighbourhood  of  Pi  fa ;  a  paper  by  Dr,  G.  Lefli  on  the 
pernicious  tendency  of  prohibiting  foreign  manufactures ; 
Sebini  on  the  ufe  of  fefamnm  oil  in  the  Levant.  The  two 
fpecies  of  Linnaeus,  and  the  Sefamum  trifoliatum  of  Miller, 
are,  according  to  his  aflertion,  only  varieties.  Targioni 
Tozetti  junior  has  obferved,  that  duck-weed  (LemnaJ  in 
places  where  it  totally  covers  the  water,  retires,  or  con¬ 
tracts itfcdf,  as  foon  as  a  branch  of  the  Rhus  radicans As 
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dipped  into-the  water  near  it.  If  a  bit  of  the  leaf-fialk  of 
the  latter  be  thrown  into  the  water,  it  moves  itfelf  for  fome 
time  in  all  directions,  while  an  oily  matter  ilTues  fometimes 
from  one  end  and  fometimes  from  the  other;  which,  with¬ 
out  doubt,  is  the  caufe  of  its  movement.  A  like  motion  is 
obferved  in  other  plants  which  emit  a  milky  juice  :  the 
Schinus  molle  exhibits  this  phenomenon  ftrongeft  next  to 
the  Rhus.  — 'Experiments  on  obtaining  fugar  from  grapes. 
Propofals  for  preferring  lemons  from  froft.  A  Differ  tat  ion 
by  Dr.  Palloni  on  the  influence  of  plants  to  improve  the 
atmofphere :  Collections  by  the  fame  author,  to  prove  the 
variation  of  climate  in  the  fouthern  part  of  Europe.  In¬ 
fiances  of  the  great  age  of  vines  :  one  is  mentioned  of  na 
years,  and  feveral  of  two  hundred.  Gum  elaftic  diffolved  in 
rock  oil  or  naptha  produces  an  excellent  varnifh  for  leather 
wine-bags,  and  other  things ;  but  it  does  not  readily  dry. 
Experiments  on  railing  rhubarb  in  Tufeany. 

Von  dem  Perkinifmus ,  oder  den  Metallnadeln  des  Dr. 
Perkins  in  Nordamerika ,  nebjl  Amerikanifchen  Zeug - 
nijfen ,  und  Verfucben  Kopenhagener ,  &>c.— On Perkinifm, 
or  the  Metallic  Tractors  of  Dr.  Perkins  of  North 
America,  with  American  Teftimonies,  and  Experiments 
of  the  Phyficians  at  Copenhagen.  Publifhed  by  M. 
PIerholdt  Surgeon,  and  Affeffor  Kafn.  Tranflated 
from  the  Danifli ;  with  the  Obfervations  of  Dr.  J.  C. 
Tode,  Profeffor  and  Phyfician  to  the  Court.  Copenha¬ 
gen,  1798.  8vo.  108  pages. 

Profeffor  Schumacher  at  Copenhagen  made  experiments 
with  traClors  of  brafs  and  iron  on  ten  patients  in  Frederick’s 
hofpital  at  Copenhagen.  He  tried  alfo  traClors  of  ebony  and 
ivory,  which  are  laid  to  have  cured  a  pain  in  the  knee  : 
with  others  of  fllver  and  zinc;  and  fome  of  copper  and  lead. 
By  the  two  laft,  pains  in  the  knee,  arm,  and  face  are  faid  to 
have  been  mitigated.  According  to  M.  Klingberg’s  expe¬ 
riments,  this  remedy  was  of  ufe  in  malum  ijehiaticum  ;  and 

according 
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according  to  thofe  of  M.  Steffens,  in  malum  ijchiaticum  and 
megrim.  According  to  M.  Bang,  the  pains  in  fome  cafes 
were  increafed,  and  in  others  allayed.  According  to  M.  Blech, 
the  tradlors  were  of  ufe  in  hemicrania  and  gouty  pains  in  the 
head ;  and,  according  to  M.  Hahn,  in  rheumatic  pains  in 
both  fhoulders.  The  principal  document  in  this'  coHedtion 
appears  to  be  a  letter  of  Profeflor  Abilgaard,  in  whole  opi¬ 
nion  Perkins’s  tradlors  will  never  acquire  much  value  in  me¬ 
dicine,  and  fcarcely  even  have  the  merit  of  being  a  pallia¬ 
tive  ;  but,  in  a  phyfical  point  of  view,  he  thinks  they  deferve 
the  attention  of  phyficians,  and  particularly  of  phyfiologifts. 
Mankind,  he  fays,  hitherto  have  paid  too  little  attention  to 
the  influence  which  eledlricity  has  on  the  human  body; 
otherwife  they  would  know  that  the  effedls  produced  on  it 
by  our  beds  is  no  matter  of  indifference.  If  the  feather  beds 
and  hair  mattreffes,  &c.  are  perfedlly  dry,  the  perfon  who 
fleeps  on  them  is  in  an  infulated  ftate;  but  the  contrary  is 
the  cafe  if  they  are  moift.  He  three  times  removed  a  pain 
in  the  knee,  by  flicking  the  tradlors,  one  on  each  fide  of  the 
knee,  fo  deep  through  the  ftockings  that  the  points  touched 
the  fkin.  He  removed  a  rheumatic  pain  in  the  head  from  a 
lady  by  the  fame  means.  M.  Kafn,  by  the  tradlors,  re¬ 
lieved,  in  others,  gouty  pains  of  the  head,  and  megrim ;  and 
in  himfelf,  a  rheumatic  pain  of  the  back,  which,  according 
to  his  fenfations,  was  like  a  conftridlion  in  the  cellular  tiffue. 
M.  Herholdt,  from  his  experiments,  confiders  the  effedl  of  the 
tradlors  as  indefinite  and  relative  as  that  of  other  remedies. 
He,  however,  faw  relief  given  by  them  in  the  ftrangury  in 
a  cafe  of  fyphilis.  M.  Bang  alfo,  at  Soroe,  freed  a  man  from 
a  violent  gouty  pain  in  the  thigh  by  drawing  the  tradlors 
200  times  over  the  affedted  part.  M.  Jacobfen  likewife 
found  benefit  derived  from  thefe  tradlors  feveral  times  in  the 
common  hofpital  at  Copenhagen.  M.  Tode  tried  them  alfo 
in  rheumatic  pains,  tooth-ache,  inflammation  of  the  eyes, 
and  obferved  that  they  neither  did  good  nor  harm. 

According  to  the  editor,  the  tradlors  adt  as  a  mechanical 
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ftknulus,  as  conductors  of  electricity,  as  galvanifrh,  and  alfo 
by  the  effects  of  the  imagination* 

Philojophical  Tikanfa£lions  of  the  Royal  Society  of  London,  for 

the  Year  1798.  Part  II. 

This  part,  which  was  delivered  to  the  members  a  few 
days  ago,  contains  the  following  papers  : 

.  A  Difquifition  on  the  Stability  of  Ships.  By  George  At¬ 
wood,  Efq.  F.  R.  S. — Quelques  Remarqucs  d'Optique,  prin^ 
eipalement  relatives  a  la  Reflexibilitl  des  Rayons  de  la 
Lumiere.  Par  P.  Provoft,  Profeffeur  de  Philofophie  a  Geneve, 
&c.  &c.  &c.  Communicated  by  Sir  Charles  Blagden, 
Knt.  F.  R.  S. — An  Account  of  the  Orifice  in  the  Retina  of 
the  Human  Eye,  difcovered  by  Profeffor  Soemmering.  To 
which  are  added,  Proofs  of  this  Appearance  being  extended 
to  the  Eyes  of  other  Animals.  By  Everard  Home,  Efq. 
F.  R.  S. — A  Defcription  of  a  very  unufual  Formation  of  the 
Human  Heart.  By  Mr.  James  Wilfon,  Surgeon.  Commu¬ 
nicated  by  Matthew  Baillie,  M.  D.  F.  R,  S. — Account  of 
a  fmgular  inftance  of  Atmofpheric  RefraFcion.  In  a  Letter 
from  William  Latham,  Efq.  F.  R.  S.  and  A.  S.  tO  the  Rev. 
Henry  Whitfield,  D.  D.  F.  R.  S.  and  A.  S. — Account  of  a 
Tumour  found  in  the  Sub  fiance  of  the  Human  Placenta* 
By  John  Clarke,  M.  D.  Communicated  by  the  Right  Hon. 
Sir  Jofeph  Banks,  Bart.  K.  B.  P.  R.  S.—On  the  Roots  of 
Equations.  By  James  Wood,  B.  D.  Fellow  of  St.  John's 
College,  Cambridge.  Communicated  by  the  Rev.  Nevii 
.Mafkelyne,  D.  D.  F.  R.  S.  and  Aflronomer  Royal.  —  Gene- 
ral  Theorems,  chiefly  Porifms,  in  the  Higher  Geometry. 
By  .Henry  Brougham,  jun.  Efq.  Communicated  by  Sir 
Charles  Blagden,  Kt.  F.  R.  S. — Obfervations  of  the  Diurnal 
Variation  of  the  Magnetic  Needle'  in  the  Bland  of  St.  He¬ 
lena;  with  a  Continuation  of  the  Obfervations  at  Fort  Marl¬ 
borough,  in  the  Ifland  of  Sumatra.  By  John  Macdonald, 
Liq.  In  a  Letter  to  the  Right  H011.  Sir  Jofeph  Banks* 
Bart.  K,  B.  P ,  R.  S. — On  the  Corundum  Stone  from  Aba. 
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By  the  Hon.  Charles  Greville,  F.  R.  S.~ An  Inquiry  con¬ 
cerning  the  Chemical  Properties  that  have  been  attributed 
t6  Light.  ByBenj.  Count  of  Romford,  F.R.S.  M.R.I.A, 
— Experiments  to  determine  the  Denfity  of  the  Earth.  By 
Henry  Cavendifh,  Efq.  F.  R.  S.  and  8.  A. — An  improved 
Solution  of  a  Problem  in  Phyfieal  Aftronomy;  by  which 
fvviftly-converging  Series  are  obtained,  which  are  ufeful  in 
computing  the  Perturbations  of  the  Motions  of  the  Earth, 
Mars,  and  Venus,  by  their  mutual  Attraction.  To  which 
is  added  an  Appendix,  containing  an  eafy  Method  of  ob¬ 
taining  the  Sums  of  many  {lowly- converging  Series  which 
arife  in  taking  the  Fluents  of  binomial  Surds,  &c.  By 
the  Rev.  John  Hellins,  F.  R.  S.  &c.— Account  of  a  Sub- 
ftance  found  in  a  Clay-pit;  and  of  the  ErTeCt  of  the  Mere 
of  Difs  upon  various  Subftances  immerfed  in  it.  By  Benja¬ 
min  Wifeman,  of  Difs  in  Norfolk.  Communicated  by 
John  Frere,  Efq.  F.  R.  S.  With  an  Analvfis  of  the  Water 
of  the  faid  Mere.  By  Charles  Hatchett,  Efq.  F.  R.  S.  In 
a  Letter  to  the  Right  Hon.  Sir  Jofeph  Banks,  Bart.  K.  B. 
P.  R.  S. — A  Catalogue  of  Sanfcrita  Manufcripts,  prefented 
tp  the  Royal  Society  by  Sir  William  and  Lady  Jones.  By 
Charles  Wilkins,  Efq.  F.  R.  S.—A  Lift  of  Prelents  to  the 
Society,  and  an  Index, 

Cafes  of  the  Diabetes  Mellitus ,  with  the  Refults  of  the  Trials 
of.  certain  Acids  and  other  Subfances  in  the  Cure  of  the 
Lues  Venerea .  By  Jo  h  n  R o  l  l  o,  ' M.  D .  Surgeon  Gene¬ 
ral,  Royal  Artillery,  Second  Edition ,  with  large  Addi¬ 
tions.  i  Vol.  8vo. 

This  edition,  which  has  been  anxioufty  looked  for  by  the 
medical  world  for  fame  time,  made  ■  its  appearance  a  few 
days  ago.  It  contains  many  interefting  recent  communica¬ 
tions  refpedling  the  Diabetes,  and  the  additional  trials  of  the 
new  remedies  in  the  Lues.  The  obfervations  introduced  in 
the  firft  edition  on  feveral  difeafes  apparently  anting  from- 
ftomach  affedlion,  and  including  the  application  of  the  new 
dodtrines  of  chemiftry,  .as  well  as  the  defer iption  of  a  morbid 
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poifdn  formed  on  fores,  have  been  omitted  in  the  prefent,  to 
reduce  the  fize,  and  confequently  the  price.  They  are  ftill, 
however,  as  the  Preface  informs  us,  to  be  conlidered  as 
equally  interefting,  and  will  continue  to  be  profecuted. 

The  experiments  of  Mr.  Cruickfhank,  an  accurate  and 
ingenious  chemift,  on  the  difference  between  the  fugar  of 
milk  and  that  of  diabetic  urine,  and  on  urine  and  fugar,  are 
highly  interefting.  While  they  in  fome  meafure  unfold  the 
peculiar  nature  of  each,  they  alfo  affift  in  the  general  expla¬ 
nation  of  diabetes,  as  well  as  what  relates  to  the  urine  of 
patients  labouring  under  other  difeafes. 

The  refults  of  the  trials  with  the  new  remedies  in  the  lues 
venerea  (which  have  been  fubftituted  for  mercury,  and  are 
believed  to  operate  by  introducing  oxygen  into  the  fyftem) 
completely  eftablifh  their  efficacy  in  the  fecondary  as  well 
as  in  the  primary  dates  of  the  difeafe.  The  oxygenated- 
remedies  have  alfo  been  found  efficacious  in  hepatic 
affeCtions,  (one  of  them  attended  with  dropfy,)  and  in  fome 
cafes  of  remittent  fever,  the  chara&er  of  which  was  fuch  as 
would  otherwife  have  demanded  the  exhibition  of  calomel. 

It  will  not  be  eafy  for  the  oppofers  of  the  new  medicines 
to  get  over  the  mafs  of  evidence  brought  forward  in  this 
work  in  their  favour.  To  us  there  does  not  appear  any 
way  of  trying  the  power  of  thefe  medicines  fo  fairly  as  in 
a  military  hofpital,  where  the  patients  cannot  deceive  thofe 
who  prefcribe  for  them,  but  are  forced ,  if  neceffary,  to 
comply  with  the  directions  given  them.  To  pick  out  a  pa¬ 
tient  here  and  there  from  among  a  number  of  out-door 
patients,  who,  let  the  faculty  prefcribe  what  they  pleafe,  will 
only  do  what  they  themfelves  like ;  and  to  bring  forward 
cafes  that  have  failed,  under  fuch  circumftances,  in  being 
cured  by  the  oxygenated  medicines,  is  of  all  modes  of  pro-^ 
ceeding  the  molt  un  candid,  and  mult  tend  even  to  imprefs 
the  public  with  an  idea  that  a  failure  is  wifhed  for%  merely 
to  defend  a  fyftem. 

We  cannot  better  clofe  the  prefent  article  than  by  quoting 
the  concluding  words  of  Mr.  Cruickffiank  at  the  end  of  his 
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remarks  on  the  effects  of  the  new  medicines. — (C  One  of  the 
two  following  portions  muft  be  allowed  :  Either  thefe  reme¬ 
dies  cure  the  lues  venerea,  or,  in  99  cafes  out  of  100  the 
difeafe  cures  itfelf.  Our  opponents  may  take  which  fide 
they  choofe;  for,  on  either  fuppofition,  mercury  muff  be 
unnecelfary  and  this  is  our  principal  object.” 

An  Inquiry  into  the  Caufes  and  FJfeds  of  the  Variola  Vac¬ 
cina;,  or  the  Cow-pox.  Edward  Jenner,  M.D . 
F.R.S.  &?c.  4/0. — An  Inquiry  concerning  the  Hi/lory  of 
the  Cow-pox,  principally  with  a  View  to  J'uperfede  and  ex¬ 
tin  gulf  h  the  Small-pox.  By  George  Pearson,  M.Da 
F.R.S.  &c.  Svo. 

Thefe  two  interefiing  publications  having  avowedly  the 
fame  humane  and  beneficial  object  in  view,  namely,  the 
rooting  out  of  a  difeale  which  has  fwept  away  an  immenfely 
greater  number  of  victims  from  the  world  than  the  amount 
of  all  that  have  been  deftroyed  by  the  plague  or  peflilence, 
there  can  be  no  impropriety  in  joining  them  together  in  this 
fhort  notice  ;  for,  fliort  it  muff  be,  as  all  we  can  aim  at,  or 
hope  for,  is  to  excite  the  curiofity  of  fuch  of  our  readers 
as  have  not  feen  them,  that  they  may  examine  the  fa£ts^ 
brought  forward,  and  by  this  means  be  led  to  yield  their  in¬ 
dividual  affiftance  in  the  profccution  of  an  obje£t  of  fo  much 
importance. 

Opinions  are  not  agreed  as  to  the  origin  of  this  difeafe  in 
cows ;  fome  fuppofing  that  they  get  it  by  infe&ion  from 
men  milking  them,  who  have  been  previoufly  applying 
dreffings  to  the  heels  of  horfes  affected  with  the  greafe ; 
while  others,  with  more  probability,  confider  it  as  being  in 
the  firft  infiance  compounded  in  the  animal  economy  of  the 
cow ;  after  which,  it  may  be  conveyed  to  any  number  (in 
an  obvious  way  by  the  hands  of  the  milkers,  as  the  feat  of 
the  difeafe  is  in  the  breaft  and  teats,  which  are  covered  with 
eruptions  fimilar  to  the  fmall-pox).  But  its  origin  is  of  no 
importance  : — its  application  to  the  benefit  of  mankind  is 
what  demands  the  greatefl  attention » 
t  V OLi  If,  O 
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It  is  a  lingular  fadt,  that  it  has  been  long  known  by 
country  farmers  and  others,  that  this  difeafe,  which  in  fe- 
veral  counties  prevails  at  particular  feafons  among  the 
cows,  and  is  often  communicated  to  the  hands  of  the  milk¬ 
ers,  exempts  fuch  as  have  been  fo  infected  from  being 
infected  with  the  fmall-pox. — It  is  ftill  more  lingular,  that 
though  they  knew  this  fa£t,  and  alfo  that  no  cow  or  human 
being  had  ever  been  known  to  die  of  the  cow-pox,  they 
never  thought  of  having  recourfe  to  a  voluntary  infection  of 
this  kind,  to  free  themfeLves  and  families  from  the  poffibi- 
lity  of  being  infcdled  with  the  variolous  poifon,  which  fo 
often  proves  mortal  even  when  given  by  inoculation, 

Thefe  publications  contain  a  great  body  of  evidence,  all 
tending  to  prove  that  perfons  who  have  undergone  the  fpe- 
cific  fever  and  local  difeafe  occafioned  by  the  cow-pox,  com¬ 
municated  either  by  accident  to  the  hands  when  milking 
them,  or  by  inoculation  (for  this  has  been  already  tried  by 
the  ingenious  authors),  are  thereby  rendered  unfufceptible  of 
the  fmall-pox  ;  and  that  matter  from  fuch  patients  may  be 
employed  with  the  like  effe&s,  no  difference  being  obferv- 
able  in  the  effects  of  the  matter  generated  fucceffively  in  the 
firft,  fecond,  third,  fourth  or  fifth  human  creature. 

Pits  from  the  fmall-pox  are  a  deformity  that  no  one  can 
certainly  guard  againfl  even  by  inoculation.  In  the  cow- 
pox  no  fuch  confequences  take  place;  for,  though  accom¬ 
panied  with  fever,  the  puflules  are  local,  and  the  place  may¬ 
be  chofen. 

According  to  fome  obfervations,  (but  this  is  not  quite 
certain,)  the  fame  perfon  may  repeatedly  have  the  cow-pox. 
If  fo,  practitioners  may  avail  themfelves  of  this  mean  of 
exciting  an  innocent  fever  as  a  remedy  of  various  diforders ; 
it  being  a  truth,  that  fevers  are  occafionally  efficacious  reme¬ 
dies  for  epilepfy,  hyfleria,  infanitv,  St.  Vitus’s  dance,  te¬ 
tanus,  &c. 

As  the  cowr-pox  poifon  afts  upon  the  whole  conftitution 

in  feven  or  eight  days  after  its  admiffion,  and  the  fmall-pox 

moft  frequently  not  till  fifteen  or  more;  in  cafes  where  ex- 
>  * 
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pofure  to  the  frjiall-pox  infection  is  Unavoidable,  and  the 
confequence  of  infedion  at  the  time  dangerous  (as  in  preg¬ 
nancy),  inoculation  with  the  former  might,  by  its  quicker 
adion,  produce  that  change  in  the  fyStem  which  would  jn- 
fure  the  lead  deadly  of  the  two  maladies. 

To  urge  to  fuch  inquiries  as  may  afford  a  fufficient  num¬ 
ber  of  fads,  from  which  to  draw  all  the  ufes  that  may  be 
derived  from  a  profecution  of  this  fubjed,  feetns  to  be  the  aim 
of  the  authors ;  and  no  fagacity  is  required  to  predid,  fays 
Dr.  Pearfon,  that,  fhould  the  pradice  of  inoculating  for  the 
cow-pox  ever  become  very  general  amongSt  young  perfons 
(which  we  hope  will  be  the  cafe),  the  variolous  infedion 
muft  be  extinguished ;  and,  of  confequence,  that  loathfome 
and  deftrudive  difeafe,  the  fmall-pox,  be  known  only  by 
name.  And  this  benefit  will  accrue,  without  even  the  allay 
of  the  introdudion  of  a  new  difeafe ;  it  being  plain  from  the 
nature  of  the  cow-pox  poifon,  that  (the  other  being  once 
rooted  out)  it  will  be  eafy  to  avoid  and  prevent  its  domi¬ 
nation — as  there  muff  be  at  lead  a  real  contad  with  it  to 
caufe  infedion. 

Philofophy  of  Mineralogy .  By  Robert  Towns  ox, 

L.L.D.  F.R.S.  S-vo. 

This  is  a  valuable  performance,  and  will  be  highly  ufeful 
to  chemifts  and  mineralogists.  It  gives  an  account  of  the 
elementary  fubftances  which  enter  into  the  composition  of 
minerals,  followed  by  an  enumeration  of  compounds  ar¬ 
ranged  according  to  Dr,  Babington’s  fyftem ;  interesting  in¬ 
formation  refpeding  Stratification ;  the  irregularities  of  the 
earth’s  Surface,  veins  and  petrifadions ;  the  value  and  ufe 
of  the  external  charaders  of  minerals  j  a  good  nomenclature 
in  English,  Latin,  and  German,  with  their  correfponding 
definitions — colour,  figure,  furface.  See.  Sec. ;  inftrudions 
For  colleding  fpecimens  ;  and  a  lift  of  works  on  mineralosrv. 

1  his  work  is  the  outline  of  a  larger  formerly  announced, 
but  which  did  not  meet  with  the  neceSTary  encouragement* 
We  Shall  ftill  hope,  however,  to  fee  it  made  public. 
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LEARNED  SOCIETIES . 

* 

SWEDEN. 

1  HE  Royal  Academy  of  Infcriptions,  the  Fine  Arts, 
Hiftory,  and  Antiquities  at  Stockholm  has  propofed  the 
following  as  prize  fubjeCts  for  the  prefent  year  r  - 

HISTORY. 

cc  Refearches  refpecting  the  hiftory  of  the  herring-flfhery, 
both  on  the  coaft  of  Scandinavia  and  all  the  coafts  of  coun-> 
tries  fubjeCf  to  the  Swedifh  government,  from  the  reign  of 
Guftavus  I.  to  the  prefent  time*”- — The  prize  is  a  gold  me¬ 
dal  of  the  value  of  26  ducats. 

FOREIGN  LANGUAGES. 

6e  A  treatife,.  either  in  Latin  or  French,  on  the  duty  of  an 
hiftorian,  when  delineating  the  characters  of  great  men,  to 
examine  carefully  the  character  and  genius  of  the  century 
in  which  they  lived,  in  order,  on  the  one  hand,  that  he  may 
not  give  importance  to  and  propagate  principles  prejudicial 
to  fociety  ;  and  on  the  other,  that,  by  cenfuring  the  errors 
of  great  men,  he  may  not  weaken  and  leflen  that  refpeCt  and 
admiration  which  arc  due  to  diftinguiftied  talents,  aCtivity, 
refolution,  courage,  and  other  heroic  virtues,  the  exiftence 
of  which  is  fo  neceftary  for  the  independence  and  happinefs 
of  nations.” — The  prize  is  a  gold  medal  of  the  fame  value* 

ANTIQUITIES. 

(<  An  inquiry  into  the  origin,  nature  and  objeCt  of  the 
military  expeditions  and  naval  armaments  of  Sweden  to  the 
middle  of  the  twelfth  century,”— The  prize  is  a  gold  medal 
®f  the  value  of  15  ducats. 
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INSCRIPTIONS  AND  DEVICES. 

1*  Hints  refpe&inga  Latin  infcription  for  the  Exchange 
at  Stockholm. 

“  2.  Hints  refpefting  medals  to  commemorate  the  mod 
remarkable  events  which  have  taken  place  in  Sweden  in  the 
prefent  century  ;  to  be  chofen  at  the  option  of  the  author,” 
The  prize  is  a  gold  medal  of  the  value  of  12  ducats. — Thofe 
who  wifh  to  become  candidates  for  this  prize  muft  fend  pro- 
pofals  refpeefing  both  the  above  fubje&s,  otherwife  their 
works  cannot  be  laid  before  the  Academy  for  examination. 

The  papers  on  all  thefe  fubjeCts  mult  be  tranfmitted  to 
the  Acadertiy  with  devices_,  and  accompanied  with  the  names 
of  the  authors^  each  in  a  fealed  note,,  before  the  20th  of 
January  1799. 

BEHLIN. 

The  Society  of  the  Searchers  into  Nature  have  propofed 
the  following  queftion^  to  be  anfwered  before  the  firft  of  Ja¬ 
nuary  i8o<o,  as  the  fubjeCt  of  a  prize: — Allowing  that 
electricity  is  requisite  for  the  production  and  formation  of 
hail  in  the  atmofphere^  can  any  hopes  be  entertained  of  ren¬ 
dering  the  clouds  incapable  of  producing  it,  and  of  prevent¬ 
ing  its  formation  by  means  of  conductors,  fuch  as  thofe 
ufed  for  preventing  the  effeCts  of  lightning  ?  what  are  the 
means  to  be  employed  for  this  purpofe  ?  and  what  obferva- 
t:ons  and  data,  in  general,  have  we  on  this  head  worthy  of 
being  taken  into  confideration?” — The  pri;ze  is  %o  ducats. 

GOTTINGEN. 

ASTRONOMY. 

In  the  month  of  December  of  the  laft  year,  Dr.  Schroter 
of  Lilienthal  tranfmitted  to  the  Royal  Society  at  Gottingen 
leveral  agronomical  obfervations,  tl>e  moil  important  of 
which  were  the  following : 

Dr.  Schroter  obferved  at  different  times,  and  with  the 
greatefl  certainty,  in  Jupiter’s  four  fatellites,  even  in  both  the 

O  3  '  fmalleft,  * 
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fmalleft,  the  firfl  and  the  fecond,  dark  fpots  of  an  atmofpheric 
nature,  tranfitory  and  fubje&ed  to  accidental  changes.  They 
however  fully  convinced  him,  that  all  thefe  fatellites  each 
during  the  time  of  its  fynodical  revolution  revolves  around  its 
own  axis  :  the  cafe  is  the  fame  with  the  fatellites  of  Saturn. 
The  fpots  of  the  latter  cannot  indeed  befeen  like  thofe  of  the 
fatellites  of  Jupiter;  but  in  all  the  five,,  particularly  the  firfh, 
fecond,  third  and  fifth.  Dr.  S.  faw  fimilar  and  very  diftinCt 
variations  of  light,  at  a  confiderable  number  of  periods, 
which  give  him  reafon  to  fuppofe  the  exigence  of  fpots  of 
the  like  kind.  They  are  not  regular,  as  in  the  cafe  of  our 
moon,  but  accidental  variable  modifications ;  fometimes 
fubjeCt  to  irregular  changes,  which,  however,  by  their  ufual, 
often  very  . long,  periodical  duration,  mark  out  certain  re¬ 
gions  expofed  to  common  atmofpheric  modifications,  fimilar, 
for  example,  to  the  traCt  of  the  monfoons  on  our  earth. 
The  mod  important  refult,  however,  is,  that  Saturn’s  fatel¬ 
lites  revolve  round  their  axes  during  the  time  of  a  fynodical 
revolution;  a  cifcumftance  which  M,  Lichtenberg  conjec¬ 
tures  in  refpeCt  to  all  the  fecondary  planets.  Obfervations 
tending  to  confirm  this  fuppofition  will  be  publifhed  by  Dr. 
Schroter  in  the  fecond  and  third  part  of  his  Collections 
towards  the  ncwefl  aftronomical  difcoverics, 

PHYSIOLOGY". 

Profeflfor  Weideman  at  Brunfwick  tranfmitted  lately  to 
the  Royal  Academy  of  Sciences  a  paper  on  the  more  exqui- 
fite  fenfibility  of  certain  parts  of  animals,  from  which  the 
following  is  an  extract  in  the  author’s  own  words  ; 

‘c  Many  animals  have  a  mod  exquifite  fenfibility  at  the 
tip  of  the  muzzle,  and  particularly  thofe  which  have  thefe 
parts  long.  This  delicate  fenfibility  is  principally  produced 
by  the  end  of  the  nervus  injr  aor  bit  alls ,  in  conjunction  with 
feme  fibres  of  the  optical  nerves,  efpecially  the  middle 
branches,  which  run  acrofs  the  maffeter  in  an  oblique  direc¬ 
tion.  The  nervus  infraorbitalis  is  ftrongeft  in  thofe  animals 

which 
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which  have  long  muzzles,  or  muzzles  covered  with  long 
whifkers,  The  muzzles  of  animals  are  moved  in  particular 
by  three  delicate  mufcles ;  and,  befides  thefe,  feveral  folds 
of  the  cutaneous  mufcle  lie  at  the  fide  of  the  fnout,  and 
the  branches  of  the  optic  nerves  proceed  in  particular  Jo 
thefe  mufcles.  I  however  found  in  a  hedge-hoo;  fome 
fibres  of  the  optic  nerve  proceed  to  the  root  ( bulbusj  of  a 
brittle.  For  the  moft  part,  however,  thefe  roots  of  the  long 
whifkers  are  connected  with  the  numerous  and  proportion¬ 
ally  ftrong  branches  of  the  nervus  infraorb  it  alls,  which  pro¬ 
ceed  to  them  in  the  form  of  a  bundle,  and  in  general  tranf- 
mit  two  fibres  to  the  root  of  each  briflle,  which  they  em¬ 
brace  on  both  fides.  This  appearance  I  found  exceedingly 
pretty  in  the  head  of  a  hare  newly  killed.  In  animals  not 
provided  with  thefe  whifkers,  the  nerve  proceeds  only  to  the 
glandulous  fkin  of  thenofe,  and  which  maybe  very  diflinhlly 
obferved  in  fwine.  The  whifkers  ferve  as  the  vehicle  of  a  finer 
fenfation,  in  order  to  forewarn  animals  in  certain  circum- 
ftances  of  the  near  approach  of  danger;  for  the  flighted: 
touching  of  the  fummits  of  thefe  briflles  excites  in  them  a 
very  ftrong  fenfation.  Cats,  and  other  animals  which  hunt 
for  their  prey  in  the  night-time,  extend  the  fkin  of  the 
whifkers,  which  enables  them  to  afcertain  the  nature,  and 
even  the  hardnefs  or  foftnefs,  of  the  bodies  which  they  ap¬ 
proach.” 

CHEMISTRY. 

In  the  fitting  of  Auguft  4,  M.  Gmelin  communicated  to 
the  Academy  an  account  of  fome  experiments  which  he 
made  oti  the  red  lead  of  Siberia  and  the  white  gold  ore  of 
Fatzebay  in  Tranfyl vania,  and  the  new  metals  extra&ed  from 
them.  He  found  it  eafy  to  extraH  the  metal  of  the  former, 
which,  on  account  of  the  beautiful  colour  it  communicates 
to  bodies  combined  with  it,  is  by  Vauquelin  called  chrome. 
He  obtained  it  of  an  emerald  green  colour  by  means  of  the 
muriatic  acid,  and  precipitated  it  from  the  latter  by  zinc,  the 
Pruflic  acid,  fulphat  of  potafh,  carbonat  of  potafh,  and  cauftic 
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potafh.  Bypotafh  it  was  precipitated  of  a  mountain  blue  co¬ 
lour;  and,  when  fufed  under  this  form  with  falts,  communi¬ 
cated  to  them  a  green  colour.  The  (lag  alfo  acquired  the  fame 
when  the  latter  was  fufed  with  charcoal  powder,  pounded 
glafs,  borax,  or  its  acid.  As  it  diffolved,  however,  fo  eafily  in 
fluxing  falts,  he  found  it  difficult  to  fufe  it  by  this  method 
to  a  metallic  button,  till  it  was  firfb  precipitated  by  zinc 
from  the  fluid  flag;  and  it  then  gave  a  button  of  a  leaden 
grey  colour,  which,  when  melted  with  borax,  communi¬ 
cated  to  it  a  green  colour.  Thefe  charabters  fufficiently 
diftinguifli  it  from  molybdena,  which  Bindheim  fuppofed  it 
to  be,  as  well  as  from  arfenic,  which  Lehman  fought  in  it  ; 
though  it  agrees  with  both  in  this,  that  its  calx  readily 
affumes  the  properties  of  an  acid,  and  with  the  laft,  that  when 
burnt  on  charcoal  by  the  blowpipe  it  emits  a  like  fmell. 

The  other  feries  of  experiments  were  made  with  the  fo¬ 
cal  led  aurum  problematicum,  from  which,  after  it  had  been 
well  mixed  with  finely-pounded  grains  of  quartz,  the  metal 
was  extracted  by  frequent  boiling  in  nitro-muriatic  acid,  and 
then  precipitated  by  potafli.  The  depofit  being  boiled  with 
cauftie  ley,  what  the  latter  diffolved  wras  again  precipitated  by 
an  acid.  What  was  then  obtained  melted  very  eafily  by  the 
blowpipe  upon  charcoal,  without  any  remarkable  fmell,  but 
furrounded  with  a  beautiful  blue  and  green  flame,  into  an 
almoft  tin-white,  hard,  very  brittle  button,  the  whole  furface 
of  which  had  a  granulated  appearance ;  and  when  longer  ex- 
pofed  to  the  heat  it  diffipated  in  flame  and  fmoke.  It  did  not 
diffolve  entirely  in  pure  nitric  acid,  but  in  the  nitro-muriatic. 
What  was  precipitated  from  both  exhibited  the  fame  phe¬ 
nomena  by  the  blowpipe  as  the  former  metallic  button.  It 
is  not  precipitated  by  zinc  and  iron  only,  but  alfo  by  copper. 
From  thefe  properties  it  appears  to  differ  from  all  the  metals 
hitherto  known.  Profeffor  Klaproth  has  given  it  the  name 
of  Tellurium, 
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In  the  public  fitting  of  Vendemiaire  1 5,  An.  7,  the  fol¬ 
lowing  notice  of  the  labours  of  the  different  clalTes  was  read 
by  the  fecretaries  of  each  clafs  : 

PHYSICAL  SCIENCES. 

The  experiment  of  the  reduction  of  lead  by  fulphur  hav¬ 
ing  been  announced  by  Wiegleb,  a  German  chemift,  as 
favourable  to  Stahl’s  theory  of  phlogifton,  Citizen  Guyton 
fhewed  that  this  experiment  is  not  conclufive,  if  an  appa¬ 
ratus  be  ufed  that  permits  the  operator  to  keep  an  account 
of  all  the.  aeriform  fluids.  The  fame  chemift  made  experi¬ 
ments  on  the  nature  of  the  fuccinic  acid  and  the  products 
from  its  decompofition.  From  his  experiments  he  is  inclined 
to  aflign  to  that  foflil  a  vegetable  origin,  which  agrees  with 
the  obfervations  of  mineralogifts.  Citizen  Guyton  alfo 
laid  before  the  clafs  the  products  of  his  experiments  on  uri¬ 
nary  concretions,  which,  as  Scheele  announced,  manifeft 
the  prefence  of  a  peculiar  acid  formed  in  thefe  concretions. 

New  obfervations  on  the  yellow  colour  that  may  be  ex¬ 
tracted  from  vegetables  for  the  art  of  dyeing,  were  commu¬ 
nicated  by  Cit.  Chaptal.  (See  Phil.  Mag.  Vol.  I.  p.  430.) 

The  fame  chemift  fhewed  that  the  difference  between  the 
acetous  and  the  acetic  acid  confifts  in  the  proportions  of 
carbon,  which  is  the  radical ;  and  that  the  acetous  acid  con¬ 
tains  much  more  than  the  acetic. 

A  heavy  greyifli  ftone  of  a  clofe  texture,  found  fome  years 
ago  in  the  quarries  of  Menil-Montant,  near  Paris,  and 
which  had  been  confidered  for  fome  time  as  fulphat  of  ba¬ 
rytes  and  afterwards  as  fulphat  of  lime,  was  analyfed  by 
Citizen  Vauquelin.  It  appears  to  be  a  compound  of  the 
fulphat  of  firontian  and  the  carbonat  of  lime. 

The  fame  chemift  prefented  two  procefles  for  the  fepara- 
lion  of  the  component  parts  of  brafs  by  the  wet  way.  The 
firft  confifts  in  diffiolving  in  the  nitric  acid  a  determinate 
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quantity  of  this  mixt  metal,  and  precipitating  the  folutiuK 
by  potafh  added  to  excefs.  The  fecond,  which  the  author 
prefers,  is  by  diflblving  the  mixture  in  the  fulphuric  acid, 
and  afterwards  plunging  in  the  folution  a  plate  of  zinc, 
which  precipitates  the  copper  in  a  metallic  ftate. 

Cit.  Teiffier  has  fhewn,  that  by  forming  artificial  mea¬ 
dows  the  advantages  of  natural  meadows  may  be  much 
increafed. 

Refearches  on  the  nature  of  the  foil  of  the  ifiand  of 
Malta,  by  C.  Teiffier;  on  that  of  Egypt,  by  C.  Rruguiere 
aflbciate ;  and  on  the  firubture  of  Mount  Perdu,  the  higheft 
of  the  Pyrenees,  by  C.  Ramond  affociate,  have  occupied, 
in  fucceffion,  the  clafs  of  the  Phyfical  Sciences.  It  received 
alfo  fome  interefting  details  in  regard  to  the  medical  art  on 
an  extra-uterine  pregnancy,  obfierved  by  C.  Saucerote 
aflbciate ;  on  urinary  and  arthritic  concretions,  by  the  fame ; 
and  the  cafe  of  a  man,  all  whole  bones,  except  the  teeth, 
acquired  in  the  fpace  of  a  few  years  an  exceffive  fize,  with¬ 
out  the  mufcles  being  affedfed  in  this  Angular  malady. 

For  a  long  time  naturalifts  have  been  fenfible  of  the  ne- 
ceffity  of  having  a  new  method  of  elaffing  birds  ;  and  they 
wiflied  that  this  method,  by  being  fuited,  on  account  of  its 
precifion,  to  the  great  quantity  of  known  fpecies,  Ihould 
render  the  characters  of  them  eafy  to  be  diltinguifhed ;  and 
be  at  the  fame  time  applicable  to  other  fpecies  not  yet 
difcovered.  This  has  been  executed  by  Cit.  Lacepede. 
His  new  table,  in  which  he  has  included  124  genera,  is 
preceded  by  new  principles,  according  to  which,  in  his 
opinion,  naturalifts  ought  to  compote  methodical  tables  of 
the  different  clafles  of  animals. 

MATHEMATICAL  AND  PHYSICAL  SCIENCES. 

Analyfts  divide  the  problems  which  they  with  to  refolve 
into  two  clafles,  one  of  which  includes  thofe  which  can 
be  reduced  to  an  equation,  in  which  there  is  one  unknown 
quantity  combined,  throughout  all  the  arithmetical  opera¬ 
tions,. 
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tions,  with  itfelf,  and  with  the  known  quantities :  thefe  are 
called  determinate  problems.  The  indeterminate  are  thofe, 
the  folution  of  which  depends  on  an  equation  where  there  are 
found  two  or  more  unknown  quantities,  fufceptible  of  all 
the  values  which  the  analyfl  may  affign  to  them,  fo  that 
the  unknown  quantities  remain  indeterminate,  at  lead:  in 
certain  limits.  The  proceffes  are  very  different  in  thefe 
two  forts  of  problems,  and  hence  arife  two  kinds  of  analyfis. 
Among  thofe  queflions  which  cannot  be  folved  but  by  the 
indeterminate  analyfis,  are  fome  refpe£iing  the  nature  of 
numbers ;  queflions  of  a  delicate  nature  and  difficult  to  be 
treated,  which  require  intenfe  thought  and  exceedingly 
delicate  and  varied  refources  of  mind,  but  which,  at  the 
fame  time,  excite  the  curiofity  more,  and  become  more 
engaging.  Cit.  Legendre  publifhed,  in  the  TranfacSlions  of 
the  Academy  of  Sciences  for  1785,  a  memoir  upon  this 
fubje£t.  In  the  lafl  quarter  he  has  made  public  new 
refults  refpe£ting  his  further  refearches  in  this  branch  of  the 
analytic  art,  under  the  title  of  E jfai  fur  la  Thcorie  des 
Nombres.  This  modefl  title  promifes  much  lefs  than  the 
work  affords.  It  is  a  complete  treatifeof  every  thing  known 
on  the  theory  of  numbers,  or  even  of  indeterminate  analyfis. 
But  thefe  theories  would  be  much  lefs  ufeful  if  they  wanted 
the  demonflrations  and  new  theorems  difcovered  by  Cit* 
Legendre. 

A  new  work  on  determinate  analyfis  engages,  at  this 
moment,  alfo  the  attention  of  analyfis.  Cit..  Lagrange  has 
publifhed  a  work  on  the  refolution  of  numerical  equations. 
He  gives  this  name  to  equations  where,  with  the  unknown 
quantity,  there  are  only  numbers  which  retain  their  nu¬ 
merical  value.  In  the  lafl  analyfis  every  determined  problem 
may  be  reduced  to  expreffions  of  this  kind.  It  is  of  great 
importance,  therefore,  to  have  methods  given  for  refolving 
them ;  and  we  might  even  be  inclined  to  believe  that  it 
•  would  be  fufficient  for  mathematicians  to  confine  themfelves 
to  refearches  for  difeovering  thefe  methods.  But  geomet¬ 
ricians 
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tricians  are  not  fatisfied  unlefs  their  refults  are  more  general. 
They  defire,  for  each  degree,  a  final  equation,  which  may 
reprefent  in  what  manner  each  of  the  given  numbers  con¬ 
curs  to  the  different  values  of  the  unknown  quantity;  fo 
that  with  thefe  expreffions,  or  formulae,  nothing  remains  to 
be  gone  through  but  fimple  arithmetical  operations  to  de¬ 
termine  the  unknown  part  of  an  equation,  whatever  may  be 
the  abfolute  values  of  the  known  quantities  which  enter  into 
its  compofition.  Hitherto  we  had  none  of  thefe  formulae 
beyond  the  fourth  degree.  It  was  neceflary  then  to  recur 
to  means  for  refolving  individually  numerical  equations, 
and  to  bring  out,  one  by  one,  the  values  of  the  unknown 
quantity.  Newton  gave  a  method  for  this  purpofe;  but  it  is 
only  approximative,  even  when  there  exift  exaCt  values  of 
what  is  fought  for,  and  in  certain  cafes  it  gives  nothing. 

In  1767  kit.  Lagrange,  whofe  name  is  here  naturally 
coupled  with  that  of  the  Englifh  geometer,  gave  a  new 
method,  exempt  from  the  inconveniences  of  that  of  Newton. 
Analyfis  was  then  in  a  more  advanced  date,  and  the  author 
took  advantage  of  thofe  degrees  of  perfection  which  he  had 
himfelf  given  to  the  analytic  art.  The  queftion  then  is  to 
keep  the  number  fought  between  two  determined  fractions, 
which  go  on  decreafing,  one  of  which  is  greater  and  the 
other  lefs  than  that  number,  however  fmall  the  fractions 
may  be;  and  thus,  by  exhaufting  a  fractional  difference, 
we  arrive  at  exaCt  values  of  the  unknown  quantity,  if  there 
are  any  poffible,  or  at  lead  we  approach  fufficiently  near  it. 

1  hele  fiift  lefeaiches  of  Cit.  Lagrange  are  but  a  fmall  part  of 
the  volume  juft  publifiied.  Thofe  which  form  this  lad 
w  ork  will  add  a  new  degree  to  the  efteem  and  gratitude  to 

which  he  has  been  long  entitled  by  his  numerous  and 
learned  labours. 

Cit.  Due  Lachapel,  an  aflociated  member,  read  a  memoir 
on  an  obfervation  which  he  made  at  Montauban  on  the 
appulfe  of  the  Moon  and  Mars.  Aftronomers  have  given 
tnis  name  to  phenomena  where  the  moon  palfes  fo  near  to 

altar. 
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a  ftar,  or  a  planet,  as  almoft  to  eclipfc  it.  They  obferve 
thefe  phenomena  with  great  care,  becaufe  they  can  deduce 
from  them,  with  fufficient  precifion,  the  errors  in  the  lunar 
tables.  The  ConnoiJJdnce  des  Temps ,  An.  VI.  announced 
an  occultation  of  Mars  vifible  at  Paris.  The  diftance  be¬ 
tween  Montauban  and  Paris  was  fufficiently  great  for  the 
Moon  to  appear  in  the  latter  a  little  higher  than  Mars,  and 
confequently  not  to  produce  an  occultation  of  the  latter. 
This  obfervation  gave  Cit.  Due  an  opportunity  of  examining 
with  attention  the  difk  of  Mars  ;  and  he  obferved,  in  the 
auftral  part,  a  fpot  of  a  very  fenfible  diameter,  round  and 
white,  a  colour  very  apparent  on  a  planet  the  appearance 
of  which  is  reddifli.  According  to  fome  other  oblervations 
which  he  made  afterwards,  Cit.  Due  eftimates  that  this  fpot 
is  fituated  at  the  pole  of  the  planet. 

A  paper  was  read  in  the  fitting  of  Meffidor  15,  in  which 
Cit.  Delambrc  gave  an  account  of  the  operations  for 
xneafuring;  the  firft  bafe  from  Melun  to  Lieufaint,  extending; 
in  length  1 1808*3  metres.  A  fecond  bafe  has  juft  been 
meafured  on  the  high  road  from  Perpignan  to  Narbonne. 
The  length  was  found  to  be  11702*6  metres.  Rarely  have 
bafes  of  fuch  a  length  been  meafured,  and  {'till  more  rarely 
has  it  been  found  poffible  to  place  them  on  ground  fo  fmooth 
and  fo  level.  But  however  regular  the  roads  chofen  for 
thefe  operations  may  have  been,  there  occurred  in  them  a 
bending  almoft  imperceptible  to  the  fight,  and  which 
rendered  it  necefiary  to  break  the  two  bafes.  In  this  man¬ 
ner,  inftead  of  meafuring  a  ftraight  line  for  each  bafe,  two 
were  meafured,  forming  an  angle  of  1 8o°  of  the  ancient 
divifion.  The  excefs  of  the  broken  line  over  the  ftraight 
line  to  Melun  did  not  exceed  27  centimetres,  and  not  more 
than  6  at  Perpignan.  The  new  bafe  was  meafured  with  the 
fame  rules  of  platina  which  ferved  at  Melun.  The  difficulty 
of  tranfporting,  without  any  accident,  inftruments  fo  de¬ 
licate,  along  fo  lengthened  a  route  as  that  from  Paris  to 
Perpignan,  and  the  neceffary  preparations  and  local  diffi¬ 
culties. 
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cultiesy  prevented  the  commencement  of  the  real  meafure^ 
ment  till  the  19th  of  Thermidor.  It  was  however  finifhed 
on  the  fhft  complementary  day.  The  weather  was,  at 
times,  fo  tempeftuous,  that  it  rendered  the  obfervations 
more  tedious.  One  day,  in  particular,  it  biowed  with  fuch 
violence  that  it  difplaced  the  rules  and  carried  them  away, 
together  with  their  fupporters,  notwithftanding  their  weight 
and  a  confiderable  fridlion.  The  obfervers  continued  to 
ftruggle  againft  this  obftacle,  but  at  length  were  obliged  to 
yield,  and  even  to  begin  again  during  calmer  weather  the 
labours  of  that  day,  which  amounted  to  240  metres.  At 
length  the  labour  being  repeated,  with  every  poffible  care, 
and  under  the  moft  favourable  circumftances,  the  flrft 
meafurement  was  found  to  be  corredt  within  a  millimetre 
of  340  metres.  This  aftonilhing  conformity  may  ferve  to 
give  an  idea  of  the  precifion  which  may  be  hoped  for  from 
rules,  when  employed  under  favourable  circumftances.  At 
the  moment  when  C.  Delambre  wrote  thefe  refults,  he  was 
preparing  to  return  to  Paiis  with  Cit.  Mechain.  Nothing 
therefore  remains  but  fome  calculations  to  be  made  for  de¬ 
termining  the  length  of  a  degree  of  the  meridian,  in  the 
prefence  of  the  learned  men  deputed  by  different  powers 
of  Europe  to  affift  in  this  grand  operation. 

MORAL  AND  POLITICAL  SCIENCES* 

Cit.  Buache  has  publifhed  a  general  map  of  Guiana) 
C.  Mentelle,  an  analyfts  of  his  leffon's  of  geography  and 
cofmography,  with  an  effay  on  the  hiftory  of  the  Hebrews ) 
C.  Koch,  aftociate,  a  work  entitled  Sanhiio  pragmatica  Ger~ 
manorum  illuflrata  \  and  C.  Anquetil,  an  expofition  of  the 
motives  of  the  w^ars  and  treaties  of  France,  from  the  year 
1648  to  1783. 

Cit.  Bouchaud  read  hiftorical  and  critical  refearchea 
refpedhng  the  law  Julia  mifcella *  This  law,  the  objedt  of 
which  was  to  favour  marriage,  allowed  widows  to  enter  a 
fccond  time  into  that  ftate,  without  lofing  certain  advantages 

attached. 
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attached*  either  by  contracts  or  teftamentary  difpofitions,  to 
their  perfevering  in  a  ftate  of  widowhood.  Cit.  Bouchaud 
communicated  alfo  to  the  clafs  refearches  on  the  formation 
of  the  Roman  and  municipal  colonies.  The  colonies 
founded  by  the  Romans  were  called  Roman,  Italian,  or 
Military:  but  they  did  not  all  enjoy  the  fame  rights;  and  a 
like  political  inequality  was  remarked  between  the  municipiay 
which  Feftus  likewife  diftributed  into  feveral  claftes.  The 
moft  favoured  of  the  mumcipia  was  Tufculum,  the  in¬ 
habitants  of  which  obtained  all  the  riedits  of  Roman 
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citizens.  Cit.  Bouchaud  has  written,  on  the  fame  fubjedl, 
three  other  memoirs,  to  explain  the  different  fyftems  of 
magi  ft  racy  by  which  the  municipia  and  colonies  were 
governed. 

In  a  memoir  on  the  ftate  of  the  French  marine,  at  the 
beginning  of  the  14th  century,  Cit.  Legrand  defcribed  the 
naval  battle  of  1304  between,  the  French  and  the  Flemings, 
a  very  particular  account  of  which  he  found  in  a  hiftory,  in 
verfe,  entitled.  La  Brancbe  aux  royaux  lignag.es ,  written  in 
1306  by  William  Guiart.  This  fmall  work,  confifting  of 
fifteen  or  ftxteen  verfes,  one  of  the  oldeft  now  extant  on  the 
hiftory  of  the  French  navy,  gives  a  very  accurate  defcription 
of  the  naval  tallies  and  manoeuvres  of  that  period.  Cit, 
Legrand  has  employed  it  to  make  known  the  different  kinds 
of  veffels  of  which  fquadrons  were  then  compofed,  and  the 
manner  of  fitting:  them  out  either  for  attack  or  defence. 
From  this  memoir  it  refults  that,  until  Francis  I,  the  kings 
of  France  had  no  regular  navy ;  and  that,  in  their  naval 
wars,  they  were  accuftomed  to  purehafe  or  hire  privateers, 
ready  equipped  and  manned,  or  merchant  fhips,  which  they 
manned  themfelves  and  furnifhed  with  warlike  machines. 
This  memoir  is  an  extract  of  a  Hiftory  of  the  Arts  and  Sci¬ 
ences  in  France,  on  which  Cit.  Legrand  has  been  employed 
for  feveral  years.  He  is  employed  alfo  in  a  Hiftory  of 
the  French  Language  and  Literature :  and  in  both  thefe 

work* 
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works  lie  has  made  particular  ufe  of  the  manufcripts  in  the 
National  Library,  with  the  care  of  which  he  has  been  en- 
trufted.  As  feveral  of  thefe  manufcripts  contain  very  curious 
paintings  in  miniature  reprefenting  real  inftruments,  furni¬ 
ture,  games,  dreffes  and  combats,  Cit.  Legrand  propofes  to 
have  accurate  drawings  made  from  them,  in  order  that  they 
may  be  engraved  and  added  to  his  Hiftory  of  the  Arts, 

Cit.  Anquetil  read  a  hiftorical  fragment  on  Denmark, 
"heing  an  abridgement  of  the  Danifh  hiftory  from  the  royal 
law  in  1660  down  to  the  prefent  time.  This  royal  law  has 
been  the  particular  fubjedt  of  a  memoir  by  Cit.  Delales,  who 
has  chiefly  applied  himfelf  to  examine  the  part  taken  by  the 
three  orders  of  the  ftate  in  that  famous  add. 

Cit.  Defales,  in  another  memoir,  gave  an  analyfis  of  a 
book,  printed  in  1582,  under  the  following  title  :  he  Mirouer 
des  Francois,  contenant  Vetat  et  maniement  dcs  affaires  da 
France ,  &c.  he  tout,  mis  en  dialogue  par  Nicolas  dc  Merit  and. 
The  real  name  of  the  author,  according  to  Lammonaie,  is 
Nicolas  Barnaud.  The  choice  of  the  fpeakers  in  this  work, 
which  confifts  of  dialogues,  is  very  lingular:  they,  are  Cham, 
Bern  and  Japhet,  Nimrod,  Tubal -Cain,  and  other  perfon- 
ages  of  the  like  kind,  who  difcufs  the  affairs  of  France  under 
Henry  III ;  and  who  propofe  to  convert  the  bells  into 
money,  to  fupprefs  the  order  of  Malta,  and  to  unite  Belgium 
to  France. 

Cit.  Papon  read  the  preliminary  difcourfe  to  a  hiftory  he 
has  undertaken  of  the  French  revolution. 

Cit.  Roederer,  in  a  work  entitled  F  Art  de  favoir  ce  qu’on 
dit  en  Politique  el  en  Morale ,  &c.  propofes  to  apply  analyfis 
to  a  great  number  of  queftions.  He  made  the  firft  trial  of 
his  method  on  that  propofed  by  the  clafs  as  the  fubjedfc  of  a 
prize,  viz.  What  are  the  inftitutions  belt  calculated  to  lay 
the  foundation  of  morals  in  a  nation  ?  By  examining  and 
diftinguifhing  the  different  acceptations  of  each  of  the  words 
which  compofe  the  above  queftion,  Cit.  Roederer  found,  by 
decompofition,  that  it  is  fufeeptible  of  120  different  mean- 
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ings  j  and  he  afterwards  determined,  by  recompofition,  that 
in  which  it  ought  to  be  underftood 

Cit.  Dupont  read  two  memoirs  5  one  on  the  bafes  of  mo¬ 
rals  ;  and  another  on  the  philofophy  of  Haller  and  Bonnet. 

Cit.  Bernardin  Saint-Pierre  traced  out,  in  a  fragment 
entitled  Le  Matin  du  Jour  de  la  Mort  de  Socrate ,  one  of 
thofe  immortal  examples  which  may  afford  ufeful  leffons  of 
morality.  The  accufers  of  that  philofopher,  apprehenfive  of 
the  inconftancy  of  the  Athenians,  and  fearing  the  regret,  and, 
perhaps,  the  vengeance  that  would  follow  his  death,  but 
dreading  above  all  his  innocence,  come  and  promife  him  his 
life,  his  liberty,  and  honours,  if  he  will  acknowledge  himfelf 
guilty.  When  his  ironical  but  folid  anfwers  deprive  them 
of  all  hope  of  being  able  to  perfuade  him  by  their  arguments, 
they  introduce  his  family,  and  prefent  to  him  his  children, 
who  with  to  die  with  him,  and  with  whom  he  fheds  tears. 
For  a  moment  they  fuppofe  him  overcome,  becaufe  they  fee 
him  affected  ;  but  he  replies  to  his  enemies,  u  I  weep  for 
joy  that  I  am  about  to  leave  behind  me  children  worthy  of 
their  father.”  Thefe  dialogues,  in  which  the  character  of 
the  perfonages  is  fcrupuloufly  preferved  ;  where  Lycon  fpeaks 
as  a  fophift,  Anytus  as  a  fuperftitious  man,  and  Melitus  as  a 
politician,  form  the  firft  adl  of  a  drama,  which  Saint-Pierre 
propofes  to  end  with  the  death  of  Socrates. 

'  LITERATURE  AND  THE  FINE  ARTS. 

Cit.  Dupuits  read  a  fecond  memoir  on  the  Pelafgi,  a  na¬ 
tion  of  whom  fcarcely  any  thing  more  is  known  than  the 
name,  and  whofe  antiquity  goes  beyond  the  fabulous  ages. 
The  author  places  the  origin  of  thefe  people  in  Egypt ;  from 
which  he  endeavours  to  fliow  that  the  Pelafgi  fpread  into 
Lybia  as  far  as  the  Atlantic  ocean,  and  afterwards  paffed 
into  Peloponnefus,  the  Archipelago  and  Alia.  Thefe  con¬ 
jectures  of  Dupuits  refult  from  a  comparative  view  of  the 

*  Does  this  propofal  fhow  a  progreffive  improvement  in  literature  ?  or, 
Are  the  French  going  back  again  to  the  jargon  of  the  fchoolmen  ?  Edit. 

Vol.  II.  P  religious 
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religious  worfliip  of  the  Pelafgi,  and  that  of  the  people  in 
Upper  Egypt  and  Ethiopia  ;  as  well  as  from  the  traditions 
and  geographical  names  common  to  the  Pelafgic  nations, 
the  Egyptians,  and  the  Ethiopians. 

Cit.  Langles  has  already  contefted  with  the  Europeans 
the  invention  of  the  compafs,  of  paper,  and  of  printing,  in 
order  to  affio-n  them  to  the  Orientals.  In  a  new  memoir 

O  •*  - 

on  gunpowder  he  deprives  the  German  monk,  Berthold 
Schwartz,  of  the  fatal  honour  of  that  terrible  invention,  and 
kfferts  that  it  was  conveyed  to  us  from  the  Arabs.  He 
allures  us,  that  they  made  ufe  of  it,  in  690,  at  the  liege  of 
Mecca ;  and  he  adds,  that  the  Arabs  derived  it  from  the 
Indians,  among;  whom  it  was  known  in  the  remote!!  anti- 
quity,  lince  their  facred  books  (the  Vedam)  forbid  the  ufe 
of  it  in  war.  Cit.  Langles  is  of  opinion,  that  a  knowledge 
of  thefe  different  inventions  might  have  come  to  us,  from 


the  Eaf!  on  the  return  of  the  crufaders. 


There  is  an  inter¬ 


val,  however,  of  two  centuries  between  the  lafb  crufade  and 
■the  lint  typographical  attempts  of  Guttemberg  in  the  city  of 
Straibourg  about  the  year  1440.  Gunpowder  was  known 
earlier-  in  Europe  than  printing  ;  but  it  does  not  appear  that, 
it  was  employed  there  in  war  before  the  battle  of  Creci, 
where  the  Englifh  had  fix  pieces  of  cannon.  If  the  con¬ 
jectures  of  Citizen  Langles  are  well  founded,  the  Euro¬ 
peans,  at  prefent,  only  carry  back  to  the  Eaft  knowledge 
which  we  formerly  borrowed  from  that  quarter.  Thus 
every  thing  changes  on  the  face  of  the  globe ;  the  arts  are 
loft  in  one  nation  to  be  revived  in  another 5  nations  them- 
felves  are  effaced  and  dilappcar  ;  and  vafl  accumulations  of 

water  covered  formerly  thole  countries  which  we  inhabit  at 

* 

preient.  All  this  proves,  that  the  fmall  globe  upon  which 
we  refide  is  very  old  3  and  that  to  live  a  century  or  two  is 
nothing.  We  have  fcarcely  time  to  commence  our  ftudies. 

Cit.  Langles  read  alfo  a  memoir  on  the  Arabian  Kte- 
tature. 


Cit.  Bitaube  read  a  memoir  entitled  Des  Jug  e  mens  de 
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quelques  Philofbphes  de  V Antiquit e  fur  les  Fepubliques  an - 
tiennes .  Second  part.  In  this  fecond  part  the  author  con¬ 
fines  himfelf  to  an  examination  of  the  opinions  of  Xeno¬ 
phon  and  Ifocrates  refpe&ing  the  republics  of  Sparta  and 
Athens. 

Cit.  Ameilhon  continues  his  fefearches  on  the  art  of  dye¬ 
ing  among  the  ancients.  His  third  memoir  is  particularly 
devoted  to  an  examination  of  the  fubftances  from  which  the 
ancient  dyers  derived  their  red  colours*.  The  fcarlet  red 
was  procured  from  the  coccus,  which,  as  far  as  appears,  was 
our  kermcs .  This  fmall  infedt  is  found  on  the  thorny  leaves 
and  tender  fhoots  of  a  kind  of  Quercus  ilex  or  ever-green 
oak,  which  grows  on  the  ftony  hills  of  Provence  and  Lan¬ 
guedoc.  The  purple  red,  which  was  called  fimply  purple, 
was  the  moft  valuable  colour.  It  was  referred  for  the  veft- 
tnents  of  the  firft  magiftrates  and  of  emperors.  It  was 
extracted  from  two  fmall  fea  fhell-fifh,  the  buccinum  and  the 

mu rex.  Reaumur  found  the  former  on  the  coafts  of  Poitou  ; 

•/ 

and  Duhamel  the  latter  on  thofe  of  Provence  f, 

Cit.  Ameilhon  read  alfo  a  fhort  notice  refpecting  a  Greek 
tnanufcript  containing  a  work  on  the  ancient  chemiftry,  and 
erroneoufly  afcribed  to  Democritus  of  Abdera. 

C.  Camus  read  a  memoir  on  a  book,  which  at  bottom 
contains  nothing  very  interefting,  as  it  is  only  a  bad  ro¬ 
mance,  written  in  honour  of  the  emperor  Maximilian  I. 
under  the  title  of  Des  hauls  Faits  d'  Armes  et  des  Avan~ 
lures  de.  Villujtte  et  celebre  et  belliqueux  Heros  et  Chevalier  du 
Tewerdanh ,  oic  du  Grand  Penfer .  C.  Camus,  in  this  me¬ 
moir,  examines  the  queftion,  which  has  been  a  fubje6t  of 
controv-erfy-  among  the  learned,  whether  this  book  was 
printed  with  engraved  blocks  of  wood,  or  with  moveable 

*  For  fomc  curious  information  on  this  fubjedt  fee  Beckmann’s  Hift.  of 
Inventions,  vol.  ii.  p.  ipt.  Edit. 

'  +  On  this  fubjed  fee  Bancroft’s  excellent  work  upon  the  Theory  of 
Permanent  Colours.  Edit. 
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types.  There  are  ftrong  reafons  for  adopting  the  latter  opD 

nion. 

Cit.  Cailhava,  always  occupied  with  the  comic  art,  com¬ 
municated  extracts  from  fome  ancient  Spaniih  pieces  of 
Calderon  de  la  Barca,  entitled  Le  Purgatoire  de  St.  Patrice , 
LeDiahle  et  le  Saint,  &c. ;  and  he  obferves,  that  the  drama¬ 
tic  authors,  who  bring  upon  the  ft  age  in  fo  agreeable  a 
manner  ghofts,  devils,  and  monks,  have  not  the  merit  of 
the  invention,  and  only  carry  us  back  to  thofe  coarfe  farces 
which  diforaced  the  infancy  of  the  modern  theatres.  Cit. 
Cailhava  calls  the  attention  of  government  to  that  noble 
dramatic  art,  which  might  and  ought  to  exercife  a  powerful 
influence  over  the  opinions  and  manners  of  civilized  na¬ 
tions.  The  ancients  had  particular  magiftrates-  appointed 
for  the  purpofe  of  keeping  a  watchful  eye  over  the  theatres-. 
The  archons  and  the  aediles  were,  in  all  probability,  more 
difficult  in  their  choice  of  pieces  than  the  directors  of  thofe 
fpedtacles  at  prefent.  Dramatic  authors  did  not  labour  in 
hafte  for  pitiful  wages.  Sophocles  and  Menander  were 
crowned  in  the  aflemblies  of  the  people,  at.  the  Olympic 
game%  and  before  the  eyes  of  all  Greece.  Between  good 
tafie  and  g-ood  morals  there  is  more  analogy  than  is  gene- 
rally  believed.  There  is  a  certain  exquifite  fenfe  of  propriety 
which  arifes  from  a  happy  difpofition,  cultivated  by  a  liberal 
education;  and  it  is  of  importance  that  this  fenie  fhould 
never  be  fuffered  to  become  weak,  and  that  all  our  inftitu- 
tions,  our  ufages,  and  above  all  our  theatres,  fhould  tend  to 
Itrengthen  it. 

Cit.  Langlcs  has  publifiied  the  three  firft  volumes  of  a 
collection  ot  Voyages  in  Afia,  tranflated  from  different  Ori¬ 
ental  and  European  languages,  with  a  fhort  account  of  the  re- 
volution  in  Perfia,  a  memoir  on  Pcrfepolis,and  hiftorical  notes.- 

Cit.  Schweighaufen,  affociate  of  the  Inftitute,  who  has 
already  given  editions  of  Appian  and  Polybius,  lias  juft  pub- 
liflied  a  new  one  of  Epictetus  and  Cubes  enriched  with 
learned  notes.  V 

Cit* 
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Crt.  Dupuis  has  published  an  abridgment,  in  one  volume, 
of  his  large  work  on  the  origin  of  all  the  different  forms 
of  religious  worfhip. 

THE  ROYAL  SOCIETY  OF  LONDON. 

held  its  firfl  meeting  for  the  fcafon 
on  Thursday  the  8th  of  November. 

An  abfiraCt  of  a  paper  (read  at  a  former  meeting)  entitled 
6i  Experiments  to  determine  the  Denfity  of  the  Earth,  by 
Henry  Cavendifh,  Efq.  F.  R.  S.  and  A.  S.”  was  read  to  the 
meeting.  Thefe  experiments,  which  are  extremely  in¬ 
genious  and  interefling,  are  detailed  at  full  length  in 
Part  II.  of  the  TranfaCtions  for  the  prefent  year.  They 
were  proje&ed  by  the  late  Rev.  John  Michel),  F.  R.  S.  but 
he  did  not  live  to  carry  them  into  effect.  After  his  death  the 
apparatus  came  to  the  Rev.  F.  J.  H.  Wollaflon,  Jackfonian 
Profeffor  at  Cambridge,  who  transferred  them  to  Mr.  Ca¬ 
vendifh.  The  apparatus  contrived  for  making  fenfible  the 
attraction  of  fmall  quantities  of  matter,  and  which  has  been 
improved  by  Mr.  C.  is  very  fimple :  it  confifts  of  a  wooden 
arm  6  feet  long,  fufpended  by  the  middle  in  an  horizontal 
pofition  by  a  (lender  wire  40  inches  long;  to  each  extremity 
is  hung  a  leaden  ball  about  2  inches  in  diameter ;  and  the 
whole  is  inclofed  in  a  wooden  cafe  to  defend  it  from  the 
wind. 

As  no  more  force  is  required  to  turn  this  balance  on  Its 
centre,  than  is  neceffary  to  twill  the  (lender  fufpending  wire, 
the  fmallefl  degree  of  attraction  of  a  leaden  weight  or 
weights,  a  few  (eight)  inches  in  diameter,  brought  near  to 
•the  fmall  fufpended  ball  or  balls  of  the  balance,  will  be  fuf- 
ficient  to  move  it  fenfibly  afide. 

To  determine  from  hence  the  denfity  of  the  earth',  all 
that  is  neceffary  is  to  afeertain  what  force  is  required  to 
draw  the  arm  afide  through  a  given  (pace,  and  then  to  have 
recourfe  to  calculation. 
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To  prevent  any  diflurbance  from  currents  that  might  be 
produced  within  the  box  that  contained  the  balance,  by  even 
the  difference  of  temperature  that  might  be  occafioned  by 
heat  being  communicated  by  the  bodies  of  the  experimenters 
to  one  fide  of  it  more  than  another,  it  was  fupported  in  the 
middle  of  a  clofe  room  ;  the  operators,  from  adjoining  apart¬ 
ments,  viewed  the  operation  through  holes  in  the  wall  by 
means  of  telefcopes ;  and  the  apparatus  had  a  flrong  light 
thrown  upon  its  two  ends  (an  opening  being  left  at  each  end 
of  the  box  for  the  purpofe)  by  means  of  two  lamps,  alfo  in 
the  adjoining  apartments,  the  rays  from  which  were  like- 
wife  made  to  pafs  through  holes  formed  in  the  wall. 

The  two  large  balls  were  fufpended  from  a  beam  near  the 
cieling,  which  could  be  moved  in  an  horizontal  direClion, 
by  means  of  a  firing  and  pulley,  fo  as  to  be  brought  near  to 
the  fmall  balls  of  the  balance,  or  made  to  recede  again  with¬ 
out  requiring  any  perfon  to  be  in  the  room. 

From  this  defcription  it  will  be  eafily  feen  that,  on  the 
two  large  balls  being  brought  near  to  the  two  fmall  ones,  but 
on  oppofite  fides  of  each  that  their  forces  may  not  counteract 
each  other,  the  fmall  fufpending  wire  of  the  balance  mufl  be 
twilled  by  the  movements  of  the  arms,  occafioned  by  at¬ 
traction,  which  carries  the  fmall  towards  the  large  balls ; 
and  that  the  wire  endeavouring  to  untwifl  itfelf  will  again 
In  its  turn  carry  the  fmall  balls  away  from  the  large  ones. 
Vibrations  are  thus  occafioned,  which  would  continue  a  long 
time  before  the  fmall  balls  would  fettle  between  the  firfl 
point  of  reft  and  the  large  balls  :  but  it  is  not  neceffary  to 
wait  for  this ;  an  ivory  fcale  at  each  end  of  the  balance 
enables  the  experimenters,  by  means  of  their  telefcopes, 
to  fee  the  two  extreme  divifions  to  which  the  fmall  balls 
move  in  their  vibrations,  and  thus  to  determine  the  mid¬ 
dle  point.  The  time  neceffary  for  each  vibration  is  alfo 
noticed.  ,• 

It  would  be  impoflible  in  a  fliort  notice  to  do  juflice  to 

Mr,  i 
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Mr,  Cavendifli’s  ingenious  experiments,  and  the  calculations 
founded  on  them.  Thofe  who  feel  themfelves  interefied  in 
them  will  have  recourfe  to  the  original  account.  We  fhall 

O 

only  mention  the  refult.  By  a  mean  of  the  experiments  the 
denfity  of  the  earth  comes  out  5*48  times  greater  than  that 
of  water.  ' 

By  the  experiments  made  by  Dr.  Mafkelyne  on  the  at^ 
traction  of  the  hill  Schehallien,  .the  denfity  of  the  earth  was 
computed  to  be  only  4^  times  that  of  water. 

A  paper  *  by  Mr.  Home  was  alfo  read,  containing  an  ac-* 
count  of  fome  experiments  made  in  order  to  afeertain  the 
caufe  of  the  light  feen  in  the  eyes  of  cats  and  fome  other 
animals  in  the  dark.  After  enumerating  the  opinions  of  other 
philofophers,  he  proceeds  to  fhew,  that  when  the  light  was 
perfectly  excluded  from  the  room  in  which  the  cat  was 
placed,  the  eyes  were  never  obferved  to  fliine  ;  whence  he 
concludes  that  the  eye  merely  collects  the  light  diflufed 
through  the  room.  He  then  relates  fome  obfervations  on 
the  ftructure  of  the  optic  nerve.  Having  differed  the  eye 
of  a  cat  juft  killed,  he  was  furprifed  at  finding  the  retina 
tranfparent.  This  induced  him  to  repeat  the  experiment 
not  only  on  cats,  but  alfo  on  horfes  •,  and  always  with  the 
fame  refult,  if  the  retina  was  examined  immediately  after 
death.  But  if  this  examination  was  delayed  an  hour  or 
two,  it  was  opake  and  whitifti,  as  deferibed  by  anatomifts. 
The  optic  nerve,  from  the  retina  to  the  brain,  feemed  to  be 
compofed  of  bundles  of  fibres  not  parallel  to  each  other* 
but  alternately  interwoven  and  feparated,  the  interfaces 
filled  with  a  trar^fparent  fluid,  fo  that  a  tranfverfe  fedlion 
taken  near  the  brain  was  nearly  a  circle  containing  about, 
40  opake  round  fpots;  near  the  eye  about  200  of  thefe 
fpdts,  and  in  the  middle  about  a  mean  between  thefe 
numbers.  Thefe  obfervations  were  made  with  a  mievofeope 
magnifying  about  23  times, 

f  The  Croonian  Lecture* 
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At  their  fecond  meeting,  on  the  1 5th,  a  paper  by  the 
Rev.  Mr.  Vince  on  an  unufual  atmofpherical  refraction  was 
read. — One  day  lafl  fummer,  directing  his  telefcope  to  the 
fea,  he  obferved  part  of  the  mafl  of  a  cutter  (the  hull  being 
below  the  horizon),  and  above  it  an  inverted  image  of  the 
cutter,  above  which  appeared  a  direCt  image  of  the  fame  1 
thefe  two  images  were  joined  at  their  hulls  ;  but  the  point 
of  the  mafl  of  the  inverted  image  appeared  to  be  as  far  above 
the  top  of  the  real  mafl  as  this  lafl  was  above  the  horizon. 
Thefe  images  appeared  and  difappeared  very  fuddenly,  fome- 
thing  like  the  beams  of  the  aurora  borealis,  beginning  a 
little  above  the  real  objeCt,  and  darting  upwards — The 
learned  author,  after  fuppofing  thefe  appearances  to  be  occa- 
fioned  by  atmofpheric  flrata  of  different  denfities,  recom¬ 
mends  it  to  philofophers  to  invefligate  this  fubjeCt;  and 
fuggefls  the  utility  of  flationing  men  provided  with  telefcopes 
at  certain  places  on  the  coafl  5  as  by  this  means  he  thinks 
veffels  and  other  objects  might  be  fometimes  difcovered 
long  before  they  would  otherwife  become  vifible. 

On  the  22c\  a  paper,  by  the  Abbe  Mann,  was  read,  the 
fub fiance  of  which  was  to  fhew,  that  after  having  travelled 
feveral  times  over  Germany  he  found  very  few  remains  of 
volcanos.  There  was  very  little  intereflmg  matter  in  this 
paper,  which  concluded  with  an  account  of  fome  remarkable 
hail-florms,  in  which  hones,  or  pieces  of  ice,  from  half  an 
inch  diameter  to  eight  pounds  weight  had  fallen. 

MISCELLANEOUS. 
astronomy  and  geography. 

The  allronomer  Beauchamp,  well  known  by  his  travels  in 
the  call,  and  formerly  grand  vicar  of  Babylon,  has  rendered 
<x  eonfideiable  ieivice  to  geography  by  his  new  map  of  the 
.Black  Sea  5  the  exa£t  pofition  of  which  he  has  determined 
fiom  am onomical  obfervations.  In  the  year  1781  this  ac- 
e  ahronomei  went  to  Bagdad,  where  he  built  an  obferva- 
tory.  In  1787  he  determined  the  pofition  of  the  fouthern 

extremity 
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extremity  of  the  Cafpian  Sea,  which  before  that  period  had 
been  very  uncertain,  and  alfo  the  geographical  polition  of 
the  cities  of  Cafbine,  Ifpahan,  Bagdad,  Buffora  or  Bufra, 
and  Gella.  In  the  year  1795  he  was  appointed  conlul  at 
Mafcate  in  Arabia,  by  the  French  republic ;  and  fet  out 
from  Paris  on  the  9th  of  June,  with  fome  excellent  inftra^ 
ments  and  a  chronometer  by  Berthoud,  which  he  received 
from  General  Calon,  director  of  the  geographical  depot  - 
but  on  account  of  the  danger  to  which  French  vefi'els  were 
then  expofed,  in  the  Mediterranean,  he  did  not  arrive  at 
Corfu  till  the  25th  of  June  1796 ;  and  in  the  end  of  October 
reached  Conftantinople.  In  the  courfe  of  his  voyage  through 
the  Grecian  Archipelago,  he  determined  the  petition  of  Pa¬ 
tras  on  the  22d  of  Auguit ;  of  Corinth  on  the  26th  ;  of  Na¬ 
ples  in  Romania  on  the  28th ;  of  the  ifland  of  Specia  on 
the  ill  of  September;  of  the  ifland  of  Andros  on  the  20th; 
of  the  ifland  of  Scio  on  the  21ft  ;  of  Metelino  on  the  24th; 
and  of  the  Cape  of  the  Janiffaries,  in  Natolia,  on  the  27th ; 
&c.  Between  Corfu  and  Conftantinople  alone  he  deter¬ 
mined  the  geographical  pofition  of  twenty-fix  places ;  and 
by  thefe  means  rectified  the  uncertain  extent  from  weft  to 
eaft  of  the  Lepantine  gulf.  By  the  chronometer  he  found  the 
longitude  of  Patras  to  be  39°  41'  I5/7  ;  and  that  of  Corinth 
40'  48'  15",  confequently  their  difference  of  longitude  1®  Jr. 
At  Conftantinople  Citizen  Aubert-Dubayet  wras  obliged  to 
negotiate  a  long  time  wfith  the  Porte  before  he  could  obtain 
permiftion  for  Cit.  Beauchamp  to  explore  the  coafts  of  the 
Black  Sea.  For  the  greater  fecurity,  he  hoped  to  obtain  a 
hirlan-kiche ,  that  is,  a  fmall  veffel  belonging  to  the  Captain 
Pacha ;  but  after  a  great  deal  of  trouble  he  could  procure 
only  a  firman.  In  the  year  1780  the  Turks  ventured  to  per¬ 
mit  the  then  French  ambaflador,  Count  Choifeul-Gouffier, 
to  caufe  obfervations  to  be  made  on  the  coafts  of  that  fea ; 
but  Achilles  Tendu  *,  the  aftronomcr  fent  thither  for  that 

purpofe, 

*  Achilles  Tendu  was  the  younger  brother  of  the  unfortunate  Pierre 
Mafte  Tendu,  guillotined  at  Paris  on  the*2Sth  of  December  1793,  at  the 
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p'tirpofe,  was  obliged  to  return,  without  having  accomplished 
the  objcdl  of  his  million.  This  circumftance  was,  in  part, 
owing  to  the  jealoufy  of  the  Ruffians  and  other  European 
Powers ;  and  befides,  the  French  had  then  loft  two  friends, 
men  of  confiderable  intelligence,  viz.  the  Vizier  Halil  Pa¬ 
cha,  who  eftablifhed  a  School  for  artillery  and  engineering, 
and  caufed  the  be  ft  French  works  on  thefe  Subjects  to  be 
translated  into  the  Turkifh  language,  but  who  was  beheaded  at 
Tenedos  ;  and  the  Vice-Admiral  Captain  Bey,  who  poffiefted 
a  great  many  aftronomical  and  nautical  inftmments,  and 
who  caufed  Cit.  de  LalandeV  abridgement  of  his  aftronomy 
to  be  tranllated  into  the  Turkifti  language,  but  who  was  alfo 
decapitated  in  October  1787.  Cit.  Beauchamp,  however, 
was  more  fortunate,  as  he  arrived  on  the  26th  of  June  1797 
at  Trebifonde  ;  and,  without  any  impediment,  was  enabled 
to  determine  the  exact  polition  of  a  great  many  points  of 
the  Black  Sea.  He  found  the  latitude  of  Sinope  to  be  420 
inftead  of  41  as  it  is  laid  down  even  in  the  heft  maps ;  fo 
that  the  very  uncertain  breadth  of  this  fea,  between  Cape 
Karadzic  and  Cape  Indgc,  which  was  reckoned  to  be  6z 
French  leagues,  appears  to  be  no  more  than  thirty- Seven 
leagues.  The  longitude  of  Trebifonde  he  found  to  be 
570  1 67  15".  According  to  a  Turkifti  map  of  the  Black 
Sea,  printed  at  Conftantinople  in  the  year  of  the  Hegira  113  7, 
that  is  1724  of  the  Chriftian  sera,  there  is  an  errov  of  half  a 
degree  of  longitude  in  the  polition  of  this  city  ;  and  in  the 
map  of  the  Ruffian  empire,  published  in  1776  by  Trefcot 
and  Schmid,  this  error  extends  to  a  decree  and  a  half.  The 
calculation  of  the  Jefuit  P.  de  Beze  is  totally  falfe,  and  too 
great  by  7 1  degrees.  We  may,  therefore,  form  Some  idea  of 
the  State  of  geography  in  Turkey,  and  of  the  important  for¬ 


age  of  forty-eighh  The  latter  is  better  known  under  the  name  of  Le¬ 
brun,  and  who  for  home  time  held  the  office  of  minifter  for  foreign  af¬ 
fairs.  His  firfl  Occupation,  however,  was  that  of  an  aftronomer;  for 
he  affifted  Caffini  II L  and  IV.  in  the  Obfervatory  at  Paris  til!  the  year 
1778,  and  inilrucied  in  aftronomy  his  brother  Achilles,  who  died  at 
Conftantinople  in  at.  die  age  of  twenty-eight. 
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Vices  rendered  by  Cit.  Beauchamp  to  that  ufeful  ieieoee. 
He  was  accompanied  by  Charles  Hyacinth  lieeeveur,  his  pu¬ 
pil,  who,  though  only  feventeen  years  of  age,  was  accu¬ 
rate  obferver  and  an  able  calculator*.  On  the 4th  of  Sep¬ 
tember  they  returned  to  Conhantinople 5  and  on  the  20th  of 
OHober  fet  out  for  Bagdad.  M.  Beauchamp,  befides  tins 
fervices  he  rendered  to  geography  and  aftronomy,  tranfmitteel 
to  the  National  Mufeum  at  Paris  a  great  many  plants, 
feeds  and  infers ;  and  'to  the  literary  clafs  of  the  National 
Inftitute  a  number  of  unknown  ancient  Greek  infcriptions. 
He  found  the  variation  of  the  magnetic  needle  at  Conllaiiti- 
nople  to  be  ie°  33^  and  at  Trebiionde  83  14'. 

CONVERSION  OF  IRON  INTO  CAST  STEEL. 

A  new  method  of  preparing  call  heel  has  been  lately  an¬ 
nounced  in  France  by  Cit.  Clouet.  His  procefs  is  as  follows 4 
Take  final  1  pieces  of  iron,  and  place  them  in  layers  in  a  cru¬ 
cible  with  a  mixture  of  the  carbonate  of  lime.  Six  parts  of 
the  carbonate  of  lime,  that  is  chalk,  marble,  limehone,  and 
in  general  all  calcareous  fubhanees,  and  fix  parts  of  the  earth 
of  pounded  Heflian  crucibles  muh  be  employed  for  20  parts 
of  iron.  This  mixture  mull  befo  difpofed  that,  after  fuhoh, 
the  iron  may  be  completely  covered  by  it,  fo  as  to  be  kept 
from  coming  into  contaH  with  the  atmofphere.  The  mix¬ 
ture  is  then  to  be  gradually  heated,  and  •  at  laft  expofed  to  a 
heat  capable  of  melting  iron.  If  the  fire  be  well  kept  up,  an 
hour  will  generally  be  found  fufficient  to  convert  two  pounds 
of  iron  into  excellent  and  exceedingly  hard  heel  capable  of 
being  forged,  an  advantage  not  poflehed  by  heel  procured  in 
the  common  manner. 

EXTIRPATION  OF  THE  SMALL-POX. 

M.  Lenz,  Profehor  at  the  Inftitute  of  Education  of  Schnep- 
fenthal  .near  Gotha,  known  by  his  Travels  through  Sweden, 

*  This  young  man  died  fince  at  Aleppo,  on  hk  way  to  Bagdad.  Eeht. 

has 
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has  been  employed  for  twelve  years  in  colle&ing  every  thing 
that  the  phyficians  of  different  countries  have  written  for  or 
againft  the  total  extirpation  and  annihilation  of  the  fmall- 
pox  by  means  of  police  regulations.  He  propofes  to  publifh 
a  work;  in  which  he  will  give  the  refult  of  his  refearches  on 
this  fubjeH,  and  on  the  poffibility  of  the  attempt,  and  will 
pay  great  attention  to  ftate  with  accuracy  as  many  fa6ts  as 
poffible.  In  the  German  Journals  he  invites  all  thofe  who 
have  at  heart  the  happinefs  of  mankind,  to  point  out  to  him  in 
a  precife  manner,  either  fuch  fa£ts  as  have  come  within  their 
own  knowledge,  or  paffages  in  books  of  travels  which  con¬ 
tain  an  account  of  meafures  that  have  been  taken  by  the 
order  of  governments,  or  only  by  individuals,  among  polifhed 
or  favage  nations,  at  any  period,  or  in  any  country,  by  which 
this  terrible  contagion  has  been  either  removed  or  entirely 
checked. 

A  NEW  PROCESS  FOR  FORMING  THE  UNGUENTUM 

H  YDRARGYRI. 

As  the  procefs  of  combining  mercury  with  hog's  lard 
is  well  known  to  be  tedious,  and  to  require  a  conflderable 
time,  the  following  method  of  fhortening  it  has  been  an¬ 
nounced  by  Gottlmg  in  his  Tafchen-Buch  jur  Scheidkunjiler 
for  the  year  1798.  This  procefs,  fays  he,  can  be  fpeedily 
performed  by  the  addition  of  a  very  fmall  quantity  "of  the 
flowers  of  fulphur.  For  a  mixture  of  two  ounces  of  hog's 
lard  and  fix  drachms  of  quickfilver,  it  will  be  neceflary  to 
employ  only  flx  grains  of  the  flowers  of  fulphur,  and  the 
procefs  will  be  completed  in  a  few  minutes.  I  do  not  fee, 
adds  M.  Gbttling,  that  fo  fmall  a  quantity  of  the  flowers  of 
fulphur  can  hurt  the  eftedt  of  the  mixture,  and  am  of 
opinion  that  this  prefcription  may  be  of  confiderable  ufe  in 
pharmacy. 


On 
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On  Air,  CARTWRIGHT^  Invention  for  rendering  the  Vijtons 
of  Steam  Engines  tight  ly  metallic  Parts ,  without  Pack¬ 
ing  or  Leather , 

To  Mr.  TILLOCH. 

SlR,  Richmond,  Nov.  io,  I79S. 

MY  next  door  neighbour  Mr.  A.  R.  having  requefted 
Mr.  Nicholfon  *  to  give  his  opinion  on  Mr.  Cartwright's 
new  method  of  packing  Ream  engines,  and  Mr.  Nicholfon 
having,  in  confequence,  given  a  much  lefs  favourable  judg¬ 
ment  on  the  merits  of  the  invention  than  that  which  ap¬ 
peared  in  the  firft  number  of  your  Magazine,  I  fhall  be 
much  obliged  if  you  will  examine  what  he  has  advanced., 
and  ftate  in  your  next  number,  whether  you  think  his  objec¬ 
tions  well  founded,  &c. 

Your  conftant  reader, 

B.  So 

No  one  will  withhold  from  Mr.  Nicholfon  the  tribute  of 
praife,  to  which  the  numerous  fervices  he  has  rendered  and 
Hill  continues  to  render  to  fcience  fo  juftly  entitle  him ;  nor 
will  it  any  way  diminifh  his  acknowledged  merit,  fhould  it 
be  blown  that  the  opinion  he  has  delivered  on  Mr.  Cart¬ 
wright’s  invention  is  founded  on  erroneous  principles.  Mr. 
N.  has  miftaken  the  conftru&ion  of  the  pifton,  deferibed 
another,  and  then  endeavoured  to  fhow  that  triangles  will 
not  ft  a  cylinder ,  nor  a  wafer  occupy  the  diameter  of  a  mill- 
ftone.  Thefe  are  not  his  words ;  but  they  are  the  fair  infer¬ 
ence  from  his  mode  of  expreffion,  as  we  {hall  fee  imme¬ 
diately.  But  fir  ft  we  fhall  briefly  ftate  how  the  pifton  is 
really  conftru£led.  .  Two  metal  rings  are  ground,  by  means 
well  known  to  good  mechanics,  into  the  cylinder,  fo  as  to  ft 
it  as  perfe&ly  as  art  and  induftry  can  make  them — that  is, 
fo  well  that  no  fteam  can  pafs  between  them  and  the  cylinder  : 
their  upper  and  under  ftdes  are  alfo  ground  perfectly  flat,  and, 

*  See  Mr.  Nicholforfs  Phil,  Journ.  vol.ift  p.  264. 

though 
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though  not  abfolutely  neeeflarv,  for  the  greater  fecitrity 
two  other  rings  are  fitted  to  the  infide  of  thefe.  On  the 
upper  rings  is  placed  a  plate  of  metal,  aifo  ground  perfedlly 
flat,  and  of  fiich  a  diameter  as  almoft  to  fit  the  cylinder : 
'a  fimilar  flat  plate  is  placed  below  the  under  ones  ;  and  the 
two  plates  with  the  rings  between  are  attached  to  each 
other  by  means  of  the  pifton  rod  that  pafies  through  them. 
It  is  plain  then,  that  fuppofing  neither  the  outfide  rings  nor 
the  cylinder  to  be  able  to  Wear  one  another,  fuch  a  piftorf 
would  remain  fleam-tight  t  but  as  conflant  fridlicn  muft  in¬ 
evitably  tend  to  widen  the  cylinder  and  dimini  ih  the  dia¬ 
meter  of  the  rings,,  the  pifton  after  fome  time  would  ceafe 
to  fit,  if  a  contrivance  had  not  been  fallen  upon  to  remedy 
the  evil.  The  rings  are  each  of  them  cut  into  three  pieces  ^ 
and,  in  cutting  them,  fuch  a  portion  of  the  metal  is  taken 
away  as  to  leave  room  to  introduce,  between  two  of  the  pieces, 
afpring  in  the  form  of  the  letter  Yr,  the  open  end  of  which  is* 
placed  outwards,  almoft  clofe  to  the  circumference;  by  which 
means  the  two  pieces  againft  which  the  two  tides  of  the.  fpring 
add,  are  prefled,  in  the  dire  Elion  of  the  circumference ,  againft  the 
ends  of  the  third  piece ;  fo  that  the  three  pieces  are  thus  kept  ib 
uniformly  in  contadb  with  the  cylinder,  that  the  louver  the  ma- 
chine  is  worked  the  better  the  rings  mujl  ft.  To  prevent  fleam 
from  paffing  through  the  cuts  in  the  rings,  the  folid  parts  of  the 
upper  rings  are  made  to  fall  upon  the  divifions  and  fprings 
of  the  under  ones.  This  is  the  method  contrived  by  Mr, 
Cartwright  for  making  his  pifton  fit;  w7hich  will  be  clearly 
under  flood  by  looking  at  Plate  I.  Vol.  I.  of  this  Magazine. 
If  he  had  left  it  to  u  a.  very  moderate  portion  of  mechanical 
knowledge  to  fuggefl  the  manner  m  which  the  pieces  might 
be  made  to  recede  outwards,  by  means  of  fprinos,,?  it  mio-hfc 
perhaps  have  been  propofed  to  make  fuch  fprings  add  from 
the  centre  on  the  circumference :  in  that  cafe,  the  p  refill  re 
of  the  different  parts  of  each  ring  could  never  have  been 
made  umfoim,  and  the  machine  would  foon  have  worked 
itlelf  into  inequalities,  mftead  of  working  itfelf  more  true. 

If 
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if  the  pifton  was  made  of  a  larger  or  lefs  diameter  than 
the  cylinder,  and  this  difference  was  endeavoured  to  be  ac-* 
commodated  by  means  of  fp rings,  then  Mr.  N.’s  obje&ions' 
to  this  part  would  be  well  founded  :  in  the  former  cafe  the 
pieces  of  the  rings  would  only  touch  the  cylinder  at  their 
extremities,  and  in  the  latter  only  in  their  middle  —  6  points 
only  would  be  in  contact.  But  if  we  fuppofe  the  pifton  rings 
of  a  larger  diameter  [how  came  Mr.  N.  to  think  of  fuch  an 
abfurdity?]—  let  us  at  once  fuppofe  their  diameter  equal  to 
that  of  the  earth— each  portion  then  would  not  differ  fen- 
fibly  from  a  ftraight  line.  This  however  is  only  faying,  that 
if  Mr.  Cartwright  attempt  to  make  a  triangle  fit  a  cylinder 
by  means  of  fprings,  he  will  fail  :  fo  he  would  alfo  if  he 
fhould  with  half  an  inch  endeavour  to  fill  a  mile.  Mr,  C. 
does  not  propofe  making  any  other  figure  or  dimenfion  fit 
his  cylinder  but  its  own  ;  and  has  deviled  a  mean  by  which 
it  mul,  when  once  fitted,  continue  fo. 

Mr.  Nicholfon  is  ftill  more  unfortunate  in  his  fecond  ob¬ 
jection.  “  When,”  fays  he,  66  a  great  preffure,  fuch,  for 
example,  as  the  re-aCtion  of  a  column  of  ioofeet  of  water, 
comes-  to  be  exerted  upon  the  face  of  this  apparatus,  the 
plates  or  pieces  of  thefe  rings  may  be  imagined  to  be  con¬ 
fined  in  a  vice.  The  preffure  of  fuch  a  column  will  amount 
to  more  than  40  pounds  upon  every  fquare  inch.  Whence 
we  may  conclude,  either  that  they  would  not  move  at  all 
[outward,  he  means,  againfl  the  cylinder],  or  that  the  force 
of  the  fprings  muff  be  fuch  as  greatly  to  load  the  work  with 
friction.” — — If  fuch  a  re-adlion  could  poffibly  take  place  in 
Mr.  Cartwright’s  fleam  engine  as  would  at  one  and  the  fame 
time  lay  a  force  equal  to  40  pounds  per  fquare  inch  upon  both 
Jules  of  the  pijlon ,  it  would  be  indeed  in  a  vice  ;  but  not  fuch 
a  one  as  would  caufe  fridtion  from  the  ablion  of  the  fprings  ; 
for  this  vice  would  keep  the  pifton  at  reft  — it  would  neither 
afeend  nor  defeend.  But  every  one  acquainted  with  mecha¬ 
nics  mull  know,  that,  to  make  a  well-conflrudled  fleam  en- 
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gine  work,  the  prejfure  mujl  aft  only  on  one  fide  of  the  pifton 

at  a  time  / 

In  Mr.  C/s  engine,  the  pifton  is  not  intended  to  adapt  it- 
felf  to  inequalities  in  the  cylinder ;  all  inequalities  are  fir  ft 
removed.  In  the  working,  the  pifton  afcends  in  vacuo ,  by 
the  momentum  communicated  to  the  fly-wheel  j  therefore 
at  that  time  there  is  no  preJJ'ure  on  either  the  upper  or  under 
fide  of  the  pifton ,  and  the  fprings  are  in  full  a&ion,  prefling, 
lightly  and  uniformly,  the  whole  circumference  of  the  rings 
againft  the  cylinder.  When  the  pifton  reaches  the  top  of 
the  cylinder  it  raifes  the  fleam  valve  ;  and  the  fleam  then 
entering  adds  only  on  the  upper  furface  of  the  pifton >  and 
forces  it  to  defcend ;  but,  condenfation  having  taken  place 
below  the  pifton,  the  whole  under  fpace  is  a  vacuum,  more 
or  lefs  perfect,  and  therefore  there  can  be  no  re-a<5ting 
power  to  perform  the  office  of  the  vice ! 

Whether  this  contrivance  will  anfwer  for  pumps  and 
other  hydraulic  apparatus,  is  not  the  prefent  enquiry.  It 
will  be  time  enough  to  give  an  opinion  on  that  point  when 
we  fee  what  mode  of  conftruciion  may  be  ufed  in  fuch  an 
application  of  the  invention.  A.  T. 


ERRATUM. 

In  our  laft  Number,  page  n  i,  in  the  Recipe  for  preparing 
oxygenated  Ointment,  for  Nitric  Acid  3:j  read  jgij. 
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L  Account  of  a  remarlzable  fery  Meteor  feen  in  Graf  cony  on 
the  of  July  1790  ;  hy  M.  Baudin,  Profeffor  of 
Philofophy  at  Pdu.  With  fame  Qbferv  ations  on  Fire - 
Palls  and  Shooting -'Stars,  by  Profeffor  Thladni  at 
Wittenberg .  From  Magazin  far  das  Neuefte  aus  der 
Phyfik,  by  Profeffor  Voigt.  Vol.  XI. 

About  half  an  hour  after  ten  o’clock  on  Sunday 
evening,  July  34,  1790,  as  I  was  walking  in  the  court  of 
the  caftle  of  Mormes,  along  with  M.  de  Carrits  Barbotan, 
the  atmofphere  being  perfectly  calm  and  ferene,  and  not  a 
cloud  to  be  feen,  we  found  ourfelves  furrounded,  all  of  a 
hidden,  by  a  whitifh  clear  light,  which  obfcured  that  of  the 
moon,  though  the  latter  fhone  with  great  luftre,  as  it  wanted 
only  thirty  hours  of  being  at  the  full.  On  looking  upwards  we 
obferved,  almoft  in  our  zenith,  a  fire-ball  of  a  larger  diameter 
than  the  moon.  It  had  behind  it  a  tail,  the  length  of 
which  feemed  to  be  equal  to  about  five  or  fix  times  the 
diameter  of  the  body :  at  the  place  where  it  was  connected 
with  the  body  it  had  about  the  fame  breadth,  and  decreafed 
gradually  till  it  ended  in  a  point.  The  ball  and  the  tail 
were  of  a  pale  white  colour  $  but  the  point  of  the  latter  was 
\  ol.  II.  O  almoff 
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aim o ft  as  red  as  blood.  The  direction  of  this  meteor,  which 
proceeded  with  great  velocity,  was  from  fouth  to  north. 

Scarcely  had  we  looked  at  it  for  two  feconds  when  it 
divided  itfelf  into  feveral  portions  of  confiderable  ftze,  which 
we  faw  fall  in  different  directions,  and  almoft  with  the  fame 
appearance  as  the  burfting  of  a  bomb.  All  thefe  different 
fragments  became  extinguifhed  in  the  air,  and  fome  of 
them,  in  falling,  affumed  that  blood-red  colour  which  I  had 
obferved  in  the  point  of  the  tail.  It  is  not  improbable  that 
all  the  reft  may  have  affumed  the  fame  colour ;  but  I  re¬ 
marked  only  thofe  which  proceeded  in  a  direction  towards 
Monnes,  and  which  were  particularly  expofed  to  my  view. 

About  three,  or  perhaps  two  minutes  and  a  half  after,  I 
am  not  certain  which,  as  I  was  not  reflecting  upon  what 
might  be  the  confequences,  and  therefore  did  not  look,  at 
my  watch,  we  heard  a  dreadful  clap  of  thunder,  or  rather 
explofion  as  if  feveral  large  pieces  of  ordnance  had  been 
fired  oft'  together.  The  concuffion  of  the  atmofphere  by 
this  fliock  was  fo  great  that  we  all  thought  an  earthquake 
had  taken  place.  The  windows  fliook  in  their  frames,  and 
fome  of  them,  which  probably  were  laid-to  and  not  clofely 
fimt,  were  thrown  open.  We  were  informed  next  day,  that, 
in  fome  of  the  hordes  at  Ilonga,  a  fmall  town  about  half  a 
mile  diftant  from  Mormes,  the  kitchen  utenftls  were  thrown 
from  the  fh elves,  fo  that  the  people  concluded  there  had 
been  an  earthquake.  But  as  no  movement  was  obferved  in 
the  ground  below  our  feet,  I  am  inclined  to  think  that  all 
thefe  effects  were  produced 
cf  the  atmofphere. 

We  proceeded  into  the  garden,  while  the  noife  ftill  con¬ 
tinued,  and  appeared  to  be  in  a  perpendicular  direction  above 
us.  Some  time  after,  when  it  had  ceafed,  we  heard  a  hollow 
noife,  which  feemed  to  roll  along  the  chain  of  the  Pyrenees, 
in  echoes*  for  the  diftanee  of  fifteen  miles.  It  continued 
fibout  four  minutes,  becoming  gradually  more  remote,  and 
always  weaker ;  and  at  the  fanie  time  we  perceived  a  ftrongj 
fmell  of  fulphur.  *  While 
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While  we  were  endeavouring  to  point  out  to  fome  perfons 
jprefent  the  place  where  the  meteor  had  divided  itfelf,  we 
obferved  a  {mall  whitifh  cloud,  which  arofe  perhaps  from 
the  vapour  of  it,  and  which  concealed  from  us  the  three  liars 
of  the  great  bear  lying  in  the  middle  of  thofe  forming  the 
femicircle.  With  fome  difficulty,  however,  we  could  at 
laft  diftinguifh  thefe  liars  again  behind  the  thin  cloud. 
There  arofe,  at  the  fame  time,  a  frefh  gentle  breeze. 

From  the  time  that  elapfed  between  the  burfting  of  the 
ball  and  the  explolion  which  followed,  I  was  inclined  to 
think  that  the  meteor  was  at  the  height  of,  at  leaft,  feven 
or  eight  miles,  and  that  it  fell  four  miles  to  the  north  of 
Mormes.  The  latter  part  of  my  conjedlure  was  foon  con¬ 
firmed,  by  an  account  which  we  received,  that  a  great  ma¬ 
ny  Hones  had  fallen  from  the  atmofphere  at  Juliac,  and  in 
the  neighbourhood  of  Barbotan. .  One  of  thefe  places  lies 
at  the  dillance  of  about  four  miles  to  the  north  of  Mormes, 
and  the  other  at  about  the  diftance  of  five  to  the  north- 
north-weft. 

M.  de  Carrits  Barbotan,  who  was  at  Juliac  two  days 
after,  confirmed  to  us  the  truth  of  this  circumftance  ;  and 
it  appeared  from  the  accounts  of  feveral  intelligent  perfons, 
highly  worthy  of  credit,  that  the  meteor  burft  at  a  little 
diftance  from  Juliac,  and  that  the  Hones  which  fell  were 
found  lying  in  an  almoft  circular  fpace,  about  two  miles  in 
diameter.  They  were  of  various  fizes.  I  have  not  heard 
of  any  houfes  being  damaged,  though  fome  of  the  ftones  fell 
in  courts  and  gardens.  In  the  neighbouring  woods  fome 
branches  were  found  broken  and  torn  by  the  falling  of  the 
ftones,  which  as  they  defeended  made  a  ftrong  whiffling 
noife  that  many  perfons  heard.  I  was  told  alfo  by  people 
of  refpedlability,  that  as  the  meteor  proceeded  in  its  courfe 
they  heard  a  rufhing  noife  and  fnapping,  like  that  of  elec¬ 
trical  fparks ;  which  appears  to  me  very  natural,  though 
thefe  were  heard  neither  bv  myfelf  nor  M.  de  C.  Barbotan. 

■V  V  */ 
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Some  ftones  were  feen  to  fall,  which,  when  found,  weighed 
3  8  or  20  pounds,  and  which  had  funk  into  the  earth  from, 
iwo  to  three  feet.  I  was  told  alfo  that  fome  were  found 
which  weighed  5°  pounds.  M.  de  C.  Barbotan  procured 
one  weighing  i8  pounds,  which  he  tranfmitted  to  the  Aca¬ 
demy  of  Sciences  at  Paris.  I  examined  a  fmall  hone  which 
was  brought  to  me,  and  found  it  very  heavy  in  proportion  to 
its  fize  :  it  was  black  on  the  outfide  ;  of  a  greyifh  colour  in 
the  infide,  and  interfperfed  with  a  number  of  fmall  {hining 
metallic  particles.  On  ft r iking  it  with  a  piece  of  fteel,  it 
produced  a  few  fmall  dark  red  fparks,  not  very  lively.  A 
mineralogift,  to  whom  a  like  piece  of  ftone  from  the  fame 
meteor  was  lliown  at  Paris,  defcribed  it  as  a  kind  of  grey 
flag  mixed  with  calcareous  fpar,  the  furface  of  which  exhi¬ 
bited  vitrified,  blackifti  calx  of  iron.  I  was  told  alfo  that 
fome  ftones  were  found  totally  vitrified. 

This  meteor  was  feen  at  Bayonne,  Auch,  Pau,  Tarbes, 
and  even  at  Bourdeaux  and  Thouloufe.  I  learned  that  in 
the  laft-mentioned  place  it  excited  no  great  attention ;  which 
is  not  furpriftng,  when  we  confidcr  the  great  diftance.  It 
appeared  there  only  fomewhat  brighter  than  thofe  {hooting 
ftars  which  are  feen  from  time  to  time ;  and  after  it  burft, 
there  was  heard  a  hollow  report  almoft  like  a  cliftant  clap  of 
thunder. 

Plad  it  been  accurately  obferved  at  Auch  and  Pau  what 
ftars  were  obfcu  red  by  the  vapour  that  arofe  from  the  burft ing 
of  the  meteor,  the  real  height  of  it  might  have  been  thence 
determined  with  precifibn. 

Such,  fays  Profeifor  Chladni,  is  the  account  given  by 
Baudin  of  this  meteor ;  the  phenomena  of  which  he  endea¬ 
vours  to  explain  from  accumulations  in  the  upper  parts  of 
the  atmofphere. 

According  to  all  the  obfervations  hitherto  made  with  any 
accuracy  on  fire-balls,  the  height  at  which  they  v/ere  firft: 
perceived  was  always  very  conftderable  \  and  by  comparing 

the. 


jflery  Meteor  feen  in  Gcfcony, 

tli6  angles  under  which  they  were  feen  from  different  points, 
often  19  German  miles,  and  even  more;  their  velocity,  for 
the  moft  part,  feveral  miles  in  a  fecond;  and  their  fize  al¬ 
ways  very  great,  often  a  quarter  of  a  mile  and  even  more  in 
diameter.  They  were  all  feen  to  fall  moflly  in  an  oblique 
direction :  not  one  of  them  ever  proceeded  upwards.  All 
of  them  have  appeared  under  the  form  of  a  globular  mafs, 
fometimes  a  little  extended  in  length  and  highly  luminous ; 
having  behind  it  a  tail,  which,  according  to  every  appear¬ 
ance,  was  compofed  of  flames  and  fmoke.  All  of  them  burfl 
after  they  were  feen  to  move  through  a  large  fpaee,  fome¬ 
times  over  feveral  diflridls,  with  an  explofion  which  fhook 
every  thing  around.  In  every  inftance  where  there  has  been 
an  opportunity  ofobferving  the  fragments  that  fell  after  they 
burfl,  and  which  fometimes  have  funk  to  the  depth  of  fe¬ 
veral  feet  into  the  earth,  they  were  found  to  confift  of  fco- 
rious  mafTes  which  contained  iron  in  a  metallic  or  calcined 
flate,  pure,  or  elfe  mixed  with  different  kinds  of  earth  and 
fulphur.  All  the  ancient  and  modern  accounts,  written 
partly  by  naturalifts  and  partly  by  others,  are  fo  effentially 
fimilar,  that  the  one  feems  to  be  only  a  repetition  of  the 
other.  This  conformity  in  accounts,  the  authors  of  which 
knew  nothing  of  thofe  given  by  others,  and  who  could  have 
no  interefl  in  fabricating  fimilar  tales,  can  fcarcely  have 
arifen  from  accident  or  fidtion,  and  gives  to  the  related  fadts, 
however  inexplicable  many  of  them  may  feem,  every  degree 
of  credibility.  In  niy  effay  on  the  mafs  of  iron  found  by 
Profeffor  Pallas  in  Siberia,  and  others  of  the  like  kind,  and 
feveral  natural  phenomena  therewith  connedted  *,  I  have 
collcdled  the  principal  obfervations  made  on  fire-balls  and 
the  falling  of  ferruginous  fcorious  mafTes  obferved  at  the  fame 
time,  and  have  given  a  kind  of  explanation,  which,  how¬ 
ever  romantic  it  may  feem,  yet  agrees  better,  in  my  opinion, 
with  the  fadts  hitherto  obferved  than  any  other,  and  is  con¬ 
trary  to  no  law  of  nature  hitherto  known.  Some  critics,  a$ 

*  See  the  Phifofophical  Magazine,  Vol.  J 1.  p.  j. 
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well  as  others,  have  ridiculed  my  Angular  hypothecs,  of 
condemned  it  altogether ;  but  no  one  has  yet  confuted  my 
principles,  or  given  any  other  explanation  that  correfponds 
fo  well  with  facts.  On  the  other  hand,  I  could  mention 
feveral  natural! its,  who,  as  I  know  from  their  own  mouths, 
agree  with  me  in  the  effential  parts  of  my  explanation,  did 
I  not  confider  it  improper  to  bring  them  thus  forward  to 
public  notice  without  their  exprefs  permiffion.  The  ftrongr 
eft  objection  made  to  my  aifertions  is,  that  fuch  a  mafs, 
from  fuch  a  prodigious  height,  would  not  link  to  the  depth 
of  a  few  feet,  but  to  the  centre  of  the  earth.  This  aflertion, 
however,  contradicts  itfelf  5  becaufe  fuch  a  mafs  is  not  folid, 
as  may  be  concluded  from  the  variation  of  its  form  fo  often 
remarked,  and  the  increafe  of  its  fize  till  it  at  length  burfts  \ 
but  confifts  of  foft  and  elaftic.  fluids,  which,  probably  being 
expanded  by  the  heat,  extend  to  a  monftrous  globular  form  ; 
is  then  fupported  by  the  atmofphere,  and  lofes  the  greater 
part  of  its  gravity.  To  this  may  be  added,  that  a  foft  tough 
mafs,  which  befides  falls  in  a  very  oblique  direction,  would 
not  in  general  fink  fo  far  into  the  earth  as  a  folid .  mafs  fhat 
falls  in  a  perpendicular  direction. 

The  above-deferibed  meteor  feems,  in  every  point  of  view, 
to  confirm  my  method  of  explanation  as  much  as  if  it  had 
abfolutely  taken  place  for  that  purpofe.  This  much,  at  any 
rate,  is  proved,  that  all  the  phenomena  which  accompany 
fire-balls,  as  well  as  the  falling  of  maffes  of  ferruginous 
earth  and  fulphureous  maffes,  obferved  at  the  fame  time, 
cannot  be  explained  from  accumulations  in  the  upper  regions 
of  the  atmofphere,  as  it  can  hardly  be  fuppofed  that  fuch 
grofs  fubftances  could  float  or  be  diffolved  in  fo  rarefied  air 
at  a  height  of  20  German  miles,  fo  as  to  be  collected  and  to 
unite  into  monftrous  maffes.  As  we  are  acquainted  with 
no  power  which  is  able  to  force  fuch  large  bodies  to  fo  con- 
liderable  a  height,  and  then  to  give  them  an  oblique  move¬ 
ment  downwards,  and  fometimes  almoft  horizontal,  with  a 
Velocity  which  is  equal  to  that  of  the  planets  in  their  orbits ; 
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And  as  no  fuch  mafs  has  ever  been  Teen  to  afcend ;  they  ap¬ 
pear  not  to  be  terredrial;  but  eofmical  bodies.  Should  this 
not  be  admitted,  it  is  much  to  be  wifhed  that  fome  other 
perfon  might  give  an  explanation  confident  with  the  ob- 
ferved  fadts  5  and  that  more  attention  than  has  hitherto  been 
bellowed;  were  paid  to  the  obfervation  of  fire-balls  and 
{hooting  liars ;  as  for  example;  that  obferved  on  the  8th  of 
March  179 6  in  Lufatia;  and  in  fome  parts  of  Saxony  and 
Brandenburg. 

Shooting  dars  are  perhaps  meteors  of  the  fame  nature  as 
thofe  telefcopic  fparks  of  light  obferved  by  Mr.  Schroter, 
and  may  be  different  from  fire-balls  only  in  this;  that  they 
move  at  a  much  greater  didance  from  our  earth;  and  that 
they  do  not  fall;  but  only  occafion  a  tranfient  luminous  ap¬ 
pearance  in  their  paffage  through  the  upper  regions  of  the 
atmofphere. 

I  fliall  here  mention  an  idea  which  does  not  proceed  from 
myfelf;  but  from  a  very  intelligent  adronomer;  that  dioot- 
ing  dars  might  be  employed  to  determine  the  difference  of 
two  meridians.  Two  or  more  adronomerS;  redding  at  fome 
didance  from  each  other;  might  agree  to  make  obfervations 
on  diooting  dars;  which  appear  almod  at  all  times;  when  the 
weather  is  clear;  in  fome  part  of  the  heavens;  not  with  in- 
drumentS;  but  merely  with  the  naked  eye ;  and  to  remark; 
not  only  the  time  of  their  appearance;  but  alfo  their  appa¬ 
rent  courfe ;  and  from  the  difierence  of  the  times  of  feeing 
thefe  Ihooting  darS;  the  difference  of  the  meridians  of  the 
places  might  be  determined ;  and  from  the  difference  of  their 
apparent  courfeS;  their  real  height  and  real  courfe  might  be 
difcQvered. 
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If.  Account  of  a  fmgular  Injlance  of  Atmofph  eric  Ref rattion. 
In  a  Letter  from  William  Latham,  Ffq.  F.R.S.  and 
A.S.  to  the  Rev.  Henry  Whitfield,  D.D.  F.R.S. 
and  A.S.  From  the  Philofophical  Tranfa£tions  of -the 
Royal  Society  of  London,,  1798, 

/  , 

DEAR  SIR,  Haftings,  Auguft  j,  1797. 

Wednefday  July  26,  about  five  o’clock  in  the  after¬ 
noon,  while  I  was  fitting  in  my  dining-room  at  this  place, 
which  is  fituated  upon  the  Parade,  clofe  to  the  fea-fhore, 
nearly  fronting  the  fouth,  my  attention  was  excited  by 
a  number  of  people  running  down  to  the  fea-fide.  Upon 
enquiring  the  reafon,  I  was  informed  that  the  coaft  of 
b  ranee  was  plainly  to  be  diftinguifhed  by  the  naked  eye. 
I  immediately  went  down  to  the  fliore,  and  was  furprifed  to 
find  that,  even  without  the  aftiftance  of  a  telefcope,  I  could 
very  plainly  fee  the  cliffs  on  the  oppofite  coaft ;  which,  at 
the  neareft  part,  are  between  40  and  50  miles  diftant,  and 
are  not  to  be  difeerned,  from  that  low'  fituation,  ]bv  the  aid 
of  the  beft  glaftes.  They  appeared  to  be  only  a  few  miles  off, 
and  feemed  to  extend  for  fome  leagues  along  the  coaft.  I 
purfued  my  walk  along  the  fhore  eaftward,  clofe  to  the 
water’s  edge,  converting  with  the  failors  and  fifhermen  upon 
the  fubje6t.  They,  at  firft,  could  not  be  perfuaded  of  the 
reality  of  the  appearance ;  but  they  foon  became  fo  tho¬ 
roughly  convinced,  by  the  cliffs  gradually  appearing  more 
elevated,  and  approaching  nearer,  as  it  were,  that  they 
pointed  out  and  named  to  me  the  different  places  they  had 
been  accuftomed  to  vifit ;  fuch  as  the  Bay,  the  Old  Head  or 
Man,  the  vVindmill,  &c.  at  Boulogne ;  St.  Vallery,  and 
otner  places  on  the  coaft  of  Picardy  ;  which  they  afterwards 
confirmed  when  they  viewed  them  through  their  telefcopes. 
i  heir  obfervations  were,  that  the  places  appeared  as  near  as 
p  they  were  failing,  at  a  fmall  diftance,  into  the  harbours. 

Having 
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Having  indulged  my  curiofity  upon  the  fhore  for  near  an 
hour,  during  which  the  cliffs  appeared  to  be  at  fome  times 
more  bright  and  near,  at  others  more  faint  and  at  a  greater 
diflance,  but  never  out  of  fight,  I  went  upon  the  eaftern  cliff 
or  hill,  which  is  of  a  very  confiderable  height,  when  a  moll 
beautiful  fcene  prefented  itfelf  to  my  view ;  for  I  could  at 
once  fee  Dengenefs  Dover  cliffs,  and  the  French  coaft, 
all  along  from  Calais,  Boulogne,  &c.  to  St.  Vallery ;  and,  as 
fome  of  the  fiffiermen  affirmed,  as  far  to  the  weflward  even 
as  Dieppe.  By  the  telefcope,  the  French  fifhing-boats  were 
plainly  to  be  feen  at  anchor;  and  the  different  colours  of 
the  land  upon  the  heights,  together  with  the  buildings, 
Tfvere  perfectly  difcernible.  This  curious  phenomenon  con¬ 
tinued  in  the  highefi:  fplendour  till  pafi:  8  o’clock,  (although 
a  black  cloud  totally  obfcured  the  face  of  the  fun  for  fome 
time,)  when  it  gradually  vanifhed. 

Now,  Sir,  as  I  was  affured,  from  every  inquiry  I  could  pof- 
iibly  make,  that  fo  remarkable  an  inftance  of  atmofpherical 
refraCt:  ion  had  never  been  witneffed  by  the  oldeft  inhabitant 
of  Haftings,  nor  by  any  of  the  numerous  vifitors  (it  hap¬ 
pened  to  be  the  day  of  the  great  annual  fair,  called  Rock- 
fair,  which  always  attracts  multitudes  from  the  neighbour¬ 
ing  places),  I  thought  an  account  of  it,  however  trifling, 
would  be  gratifying  to  you. 

The  day  was  extremely  hot  (68°  at  10  A.  M.  7 6°  at  5 
P.  M.).  I  had  no  barometer  with  me,  but  fuppofe  the 
mercury  muff  have  been  high,  as  that  and  the  three  pre¬ 
ceding  days  were  remarkably  fine  and  clear.  To  the  heft 
of  my  recollection  it  was  high  water  at  Haftings  about  two 
o’clock  P.  M.  Not  a  breath  of  wind  was  ftirring  the  whole 

\ 

'v  The  cape  of  land  called  Dengenefs,  which  extends  nearly  two  miles 
Into  the  fea,  and  is  about  fixteen  miles  diftant  from  Haftings,  in  a  right 
line,  appeared  as  if  quite  clofe  to  it  ;  as  did  the  fdhing-boats  and  other 
.  veftels  which  were  failing  between  the  two  places :  they  were  likewife 
magnified  to  a  great  degree.  JL. 
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of  the  day ",  but  the  fmall  pennons  at  the  mail-heads  of  the 
hilling-boats  in  the  harbour  were  in  the  morning  at  all 
points  of  the  compafs. 

I  was  a  few  days  afterwards  at  Winchelfea,  and  at  feve- 
ral  places  along  the  coail  ;  where  I  was  informed  the  above 
phenomenon  had  been  equally  viiible. 


III.  Defcription  of  the  Equus  Hemionus  or  Dihiggetai  of  the 
Eqjiern  Dferts  of  Middle  Afia.  Bjy  Vrofeffor  Pallas. 
From  Neue  Nordifche  Beytrage,  Vol.  II. 

[Concluded  from  page  121.] 

T H  E  covering  fcafon  of  the  dihiggetai  falls  towards  the 
middle  or  end  of  Auguil ;  and  about  this  period  MeiTer- 
fchmidt  dbferved  in  a  female,  which  he  diife&ed,  a  foetus 
not  larger  than  a  moufe.  They  call  their  young  in  the 
fpring,  and  generally  have  one  foal  at  a  time. .  When  the 
young  attain  to  the  age  of  three,  they  are  equal  in  fize 
to  the  old  ones,  and  are  fit  for  procreation,  as  I  was  af- 
fured  by  the  inhabitants  of  thofe  countries,  who  often  had 
an  opportunity  of  killing  and  examining  thefe  animals. 

The  males  when  they  fight  bite  each  other,  like  the  com¬ 
mon  wild  horfes.  The  dihiggetai  fights  alfo  with  its  heels, 
as  was  obferved  in  a  foal  which  had  been  caught,  and 
which,  a  few  years  before  my  arrival  in  Dauuria,  was  kept 
there  by  one  of  the  Coflacks ;  but  it  continued  alive  only  a 
ihort  time.  The  hair  of  the  dihiggetai  in  winter  is  almoil 
of  a  pale  iiabella  yellow  colour,  about  an  inch  and  a  half 
long ;  a  little  rough  on  the  back,  as  was  the  cafe  in  the  foal 
of  a  wild  horfe,  which  I  have  already  defcribed  *,  and  equally 
ioit  and  tender.  Skins  covered  with  winter  hair  of  this  kind 
I  have  found-  among  the  T.  ungufians.  The  female,  how¬ 
ever,  which  I  procured  in  Dauuria,  at  the  end  of  the  month 

r  See  Pallas  Rcife ,  vol.  iii,  p.  509,  Plate  Vfth 
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of  May,  had  at  that  period  loft  almoft  all  its  winter  hair, 
though  the  Tungufian  horfes  ftill  retained  theirs.  The 
fummer  hair  of  this  female  was  uncommonly  fmooth  and 
pretty ;  and  I  never  found  it  much  longer  on  the  fkins  of 
animals  fhot-  far  later  in  the  feafon.  The  colour  eafily  be¬ 
comes  paler ;  and  on  the  fluffed  hide  of  the  female,  which  I 
have  defcribed,  and  which  is  preferved  in  the  cabinet  of  na¬ 
tural  hiftory  at  Peterfburgh,  the  fummer  hair,  partly  by  the 
preparation  the  hide  has  gone  through,  and  partly  by  the- 
effects  of  the  fun,  has  been  totally  bleached  to  a  dull  ifa- 
bella  colour,  which  appears  lighter  than  the  common  win¬ 
ter  hair. 

The  above  female  was  about  three  years  old,  and  was 
fhot  on  the  26th  of  May  O.  S.  1772,  in  the  neighbourhood 
of  Tareinoor,  in  the  country  of  the  Tungufians.  As  the 
fpring  heats  had  then  commenced  with  great  violence  in 
thofe  diftridts,  the  animal,  at  Kuluffutai,  where  it  was  kept 
for  me,  had  already  begun  to  putrefy  on  the  28th,  and  ex- 
pofed  me  to  a  very  difagreeable  piece  of  labour,  efpecially  in 
a  barren  region,  where  I  was  obliged  to  difiebt  it  without 
any  affiftance.  The  figure  (Plate  V.)  done  from  a  drawing 
made  before  the  diflebtion,  is  fo  accurate,  that  I  was  never 
better  fatisfied  with  any  reprefentation  of  an  animal.  The 
dfhiggetai  cannot,  therefore,  be  any  longer  conftdered  among 
the  doubtful  animals,  and  its  defeription  is  as  follows  : 

In  fize  and  ft p-ure  it  has  a  meat  refemblance  to  a  middle- 
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flzed  mule  ;  but  it  excels  the  mule  in  the  beauty  and  deli¬ 
cacy  of  its  makg.  The  head  is  larger  than  that  of  a  horfe, 
and  more  comprefled  at  the  fides  ;  the  forehead  is  perfectly 
flat,  and  runs  downwards  with  a  Imall  angle  towards  the 
muzzle.  The  fides  of  the  head  are  alfo  flat,  efpecially  where 
the  broad  part  of  the  jaw-bones  lie,  and  where  the  head  has 
the  greateft  thicknefs.  On  the  other  hand,  the  throat,  be-* 
tween  the  broad  parts  of  the  jaw-bones,  is  hollow. 

The  lips,  particularly  the  upper  one,  are  thick  and  flabby; 
thinly  covered  with  hair,  and  black  on  the  edges,  which  are 

befet 
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befet  with  ftiff  grey  briftles,  crooked  and  bent  dowfiwards. 
The  corners  of  the  mouth  are  covered  with  foft  hair  on 
the  infide ;  and  the  inner  fide  of  the  cheeks  is  covered 
with  fine  blackifii  glands.  The  number  of  the  teeth  amounts 
to  thirty-four ;  fo  that  this  animal  has  two  lefs  than  the 
horfe.  The  fore-teeth  are  fix ;  the  four  middlemoft  of  which, 
in  the  above-mentioned  female,  had  not  yet  been  changed ; 
they  were  of  a  conical  form  marked  with  a  fmall  furrow ; 
and  the  fide  ones  were  obliquely  blunted,  and  prefled  towards 
thofe  in  the  middle.  The  fituation  of  the  fore-teeth  is  the 
fame  as  thofe  of  the  horfe,  handing  perpendicular  in  the 
upper,  and  obliquely  in  the  under  jaw.  I  found  the  eye¬ 
teeth  neither  in  this  female,  nor  in  the  fkull  of  a  ftallion, 
which  had  been  {hot  a  little  before,  and  brought  to  me  by 
the  Tungufians ;  but  I  obferved  in  the  upper  jaw  of  the 
former,  at  a  mean  diftance  between  the  fore  and  jaw  teeth, 
a  trace  as  of  a  focket  for  a  tooth.  The  jaw-teeth  were  like 
thofe  of  the  horfe  ;  but  on  each  fide  above,  as  well  as  below, 
there  were  only  three  fully  grown,  beyond  which  the  fourth 
was  juft  beginning  to  appear.  I  found  a  fifth  in  the  before- 
mentioned  fkull  concealed  within  the  focket.  Of  the  latter, 
Meflerfchmidt,  fpeaking  of  the  fkull  of  a  ftallion,  makes  no 
mention.  In  the  palate  I  counted  feventeen  broad  wrinkles, 
of  which,  thofe  before  were  flatter,  and  thofe  behind  higher 
and  broader. 

The  noftrils,  as  in  the  horfe,  are  wide,  blackifh  on  the 
infide  and  edges ;  but  under  the  noftril,  on  each  fide  of  the 
cartilage,  there  is  an  excrefcence  like  a  large  round  wart, 
which  is  to  be  found  neither  in  the  horfe  nor  the  afs.  The 
muzzle  is  interfperfed  with  long  blackifii  briftles,  the  longeft 
oftwhich,  about  two  inches  in  length,  are  found  on  the 
under  lip,  and  on  the  outfide  of  the  noftrils. 

The  eyes  are  of  a  moderate  fize,  and,  with  their  longeft 
diameter,  {land  in  the  head  obliquely.  The  edges  of  the, 
eyelids  and  a  triangular  fpot  at  the  corner  of  the  eye  are 
bald  and  blackifii ;  and  the  upper  eyelid  only  is  furniflied 

with 
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with  a  row  of  black  eyeladies,  feven  lines  in  length,  which 
arc  at  a  little  didance  from  the  edge  of  the  eyelid,  and  do 
not  reach  entirely  to  the  comers.  Below  the  foremod  cor¬ 
ner,  however,  of  the  eye,  in  the  neighbourhood  of  the  os 
jugalis ,  there  are  feveral  fcattered  black  hairs,  two  of  which, 
more  than  two  inches  in  length,  lie  entirely  flat.  In  the 
corner  of  the  eye  lies  a  thick  white  fold  of  fkin,  which  is 
capable  of  being  extended,  feven  lines  in  breadth,  as  far  as 
the  iris,  and  in  the  middle  of  its  edge  has  a  blackifh  moon- 
formed  fpot.  The  white  of  the  eye,  next  to  the  tranfparent 
cornea,  is  brownilh  ;  the  iris  is  darkidi  grey,  and,  as  it 
were,  radiated  witlj.  folds ;  the  pupil  is  elongated,  fo  that  its 
longefl  diameter  runs  through  the  corner  of  the  eye,  and, 
like  the  eye  itfelf,  (lands  obliquely. 

The  ears  are  much  larger  than  thofe  of  the  horfe,  though 
much  more  in  proportion  to  the  (ize  than  thofe  of  the  afs  ; 
(harp-pointed,  erehl,  internally  of  the  colour  of  the  body  : 
but  the  infide,  at  the  top,  and  a  (Iripe  on  the  edges  down¬ 
wards,  are  brownilh  black.  On  the  inlide  they  are  covered 
with  curled  whitiih  hair,  which  riles  up  from  the  circum¬ 
ference.  Three  railed  brines  run  along-  the  infide  of  the  ear 
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length  wife,  which  are  thinly  covered  with  hair  of  the  like 
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kind  projecting  from  each  other. 

The  neck  is  fmaller  and  rounder  than  that  of  the  horfe, 
and  even  than  that  of  thofe  called  (lag-necked.  The  mane 
proceeds  from  the  back  part  of  the  (kull  to  the  (boulders,  of 
an  equal  height,  and  is  as  foft  and  as  upright  as  in  young 
foals.  It  is  of  a  blackidi  colour  with  yellowilh  grey  points, 
and  about  three  quarters  of  an  inch  in  length.  Indead  of 
the  tuft  before,  the  whole  fpace  between  the  ears  and  the 
orbits  of  the  eyes  is  thick  fet  with  foft  hair,  of  the  fame  co¬ 
lour  as  the  mane,  and  at  mod  one  inch  three  lines  in 
length. 

The  body  is  pretty  long,  more  comprefled  on  the  (ides 
•  than  in  the  horfe,  contracted  towards  the  lower  part  of  the 
bread,  particularly  before,  into  a  conical  form,  and  drongly 

built. 
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built.  The  rump  is  pretty  ftraight  and  fomewhat  {harp,  as 
in  the  afs.  As  the  body  was  fwelled  up,  the  {pine  was  be¬ 
come  bent  into  the  form  of  a  bow. 

The  animal  {lands  high  on  its  limbs,  which  are  delicate,* 
though  its  mufcles  are  ftrong  ;  but  the  {boulders,  thighs 
and  legs  are  fomewhat  meagre,  like  thofe  of  flight-formed 
mules.  The  fore  legs,  on  the  inlkle,  have  a  longifh,  round, 
bald,  blackifh  fear,  covered  with  a  tender,  fomewhat  hard 
and  brittle  lkin,  which,  at  fouie  times  of  the  year,  may  per¬ 
haps  be  covered  by  a  corneous  fubftance.  In  the  common 
afs  this  fear  is  more  of  a  round  form.  It  was  in  length  two 
inches  feven  lines,  and  in  breadth  one  inch  fix  lines.  On 
the  hind  legs  no  traces  of  fuch  a  fear  were  to  be  feen.  The 
lower  part  of  the  leg  is  perfectly  fmooth,  ornamented  be¬ 
hind  with  a  confiderable  tuft  of  fhort  hair  :  on  the  fore-fide 
inwards  there  is  a  black  fpot,  and  Outwards  a  faint  mark 
near  the  before-mentioned  tuft.  On  the  hind  feet  there 
are  two  final  I  faint  fpots  above  it.  The  hoofs  are  very  hard, 
dry,  of  a  black  colour,  fmall,  and  almoft  like  a  half  cone ; 
round idi  above,  and  very  hollow  on  the  foie.  The  edges  of 

all  the  hoofs  exhibited  traces  of  cracks  which  had  grown  up 
arain. 


The  tail  was  almoft  like  that  of  a  cow ;  the  trunk  is 
thin,  moderately  long,  perfe6tly  round,  quite  bald  from  the 
rump  to  the  middle;  but  the  other  part  is  covered  with  ftiort 
bridles  of  the  fame  colour  as  the  fides  of  the  body.  Tt  is. 
buftiy  at  the  end,  where  it  forms  a  black  tuft,  about  nine 
inches  in  leno-th. 

I  found  the  winter  hair  on  the  fkin  already  mentioned  to 
be  two  inches  long,  tolerably  thick,  as  foft  as  camel  hair, 
and  ot  an  i  label  la  grey  colour  outwardly,  but  of  a  pale  iron- 
grey  towards  the  roots.  The  fummer  hair  on  the  female, 
winch  I  have  described,  was  fcarcely  three  quarters  of  a  line 
in  fength,  here  and  there  difpofed  into  circular  arrangements 
{vortices)  and  ftiadings,  and  on  the  back  never  turned  for¬ 
wards  as  in  fne  zebra.  A  {hading  of  the  hair  runs  length- 
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tyife  along  the  face,  and  two  others  above  the  eyes.  The 
vortices  I  obferved  firft  on  each  fide  of  the  mane  immedi¬ 
ately  behind  the  ears.  There  were  two  alfo  above  each 
other  under  the  neck  ;  two  on  the  fides  of  the  neck  oppofite 
the  fhoulders  ;  a  larger  one  on  each  joint  of  the  (boulder ; 
another  large  one  on  each  fide  of  the  bread  behind  the  fiioul- 

to 

tiers,  and  alfo  a  cruciform  {hading  of  the  hair.  Several  more  of 
thefe  hair  vortices  could  be  obferved  on  different  parts  of  the 
body. 

The  colour  of  the  muzzle  is  whitifh  ;  the  reft  of  the  body 
inclines  a  little  more  to  yellow  ;  the  neck  is  of  a  fallow  co¬ 
lour  5  the  rump  from  the  back  to  the  fides  of  an  ochre  yel¬ 
low  ;  the  fides  fallow,  and  the  limbs  paler.  The  hind  part 
of  the  fore  legs,  and  the  inner  part  of  the  hind  legs,  together 
with  the  lower  part  of  the  rump  and  the  hinder  edge  of 
the  thigh,  are  whitifh.  Where  the  mane  ceafes,  there  be¬ 
gins  a  blackiih  brown  ftripe,  which  runs  along  the  ridge 
of  the  back  to  the  bulky  part  of  the  tail.  The  udder  is 
blackiih  and  perfectly  bald,  with  two  ftrong  Ihort  teats.  The 
meafurement  of  the  principal  parts  of  this  animal  is  as 
follows :  The  length  from  the  Ikull  between  the  ears  to  the 
root  of  the  tail  5  feet  1  inch  3  lines;  length  of  the  head  1 
foot  8  inches  6  lines ;  height  of  the  animal  at  the  fhoulders 
before  3  feet  9  inches  9  lines  :  height  behind  4  feet  3  inches 
6  lines ;  length  of  the  ears  7  inches  2  lines  ;  length  of  the 
tail  without  the  brulh  at  the  end  1  foot  4  inches  I  line; 
length  of  the  brulh  8  inches  2  lines.  The  weight  of  the 
whole  animal  amounted  to  560  pounds  apothecary’s  weight. 

Every  thing  confidered,  the  dfhiggetai  is  diftinguilhed  par¬ 
ticularly  by  the  head,  which  has  a  mean  proportion  be¬ 
tween  that  of  the  horfe  and  the  afs  ;  and,  in  that  refpedt,  as 
well  as  by  the" ears  and  the  tail,  it  approaches  very  near  to 
the  zebra.  In  the  reft  of  the  body  and  the  thighs  it  is 
more  like  the  afs ;  and  in  the  limbs  it  has  a  greater  fimiia- 
lity  to  the  mule  and  the  horfe.  The  tail  is  more  naked 
than  that  of  the  afs,  and  nearly  like  that  of  the  cow.  Its 
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colour  and  hair  vortices  are  peculiar  to  itfelf.  The  ftnpef 
on  the  back,  however,  is  like  that  of  the  female  onager,  and 
of  many  horfes,  without  any  crofs  ftripes.  The  tail  ex¬ 
cepted,  it  has,  in  general,  the  greateft  likenefs  to  the  mule. 
But,  from  the  above  circumftances,  it  clearly  appears  that 
the  dfhiggetai  is  an  animal  of  a  diftinCf  genus,  and  as 
much  peculiar  to  Afia  as  the  zebra  and  quagga  are  to 
Africa  j  whereas  the  afs,  and  perhaps  the  horfe,  in  a  wild 
Aate,  belong  to  both  thefe  quarters  of  the  world  in 
common. 


IV.  Experiments  on ,  and  the  Manner  of  diflinguifhing^ fever al 
Eifeafes  by  the  Urine.  By  Mr.  Cruickshank.  From 
Cafes  of  the  Diabetes,  & c.  Second  Edition* 

HP 

A  HE  urine  is  a  fluid  feparated  from  the  blood  by  the 
kidneys,  containing  feveral  neutral  falts,  with  more  or  lefs 
animal  extractive  matter.  The  relative  proportions  of  thefe 
fubftances  are  found  to  vary  fo  much  in  the  fame  perfon, 
both  in  health  and  difeafe,  that  it  is  extremely  difficult  to 
fix  on  what  may  be  conlidered  as  a  ftandard  for  healthy 
urine,  The  fpecific  gravity  of  this  fluid  reaches  from  iooj 
to  1033,  that  of  diftilled  water  being  1000  :  by  expofure  to 
the  air  it  foon  runs  into  the  putrefactive  ftate,  accompanied 
with  the  production  of  much  ammonia,  although  when 
firil  voided  it  always  contains  an  excefs  of  phofphoric  acid, 
and  reddens  litmus :  in  confequence  of  this  excefs,  it  holds 
in  folution  more  or  lefs  phofphat  of  lime,  which  may  be 
readily  thrown  down  by  a  fixed  alkali,  or  even  pure  ammo¬ 
nia.  By  evaporation,  3  b  oz.  yield  a  refiduum  varying 
from  1  oz.  to  i  \  :  this  confifts  of  the  muriats  of  potafh  and 
foda,  the  phofphats  of  foda,  lime,  and  ammonia,  the  phof¬ 
phoric  and  lithic  acids,  with  animal  extractive  matter. 
Their  relative  proportions  in  a  healthy  fiate  may  be  nearly 

as  follows  :  ? 
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Miiriatic  falts  -  *  -010 

Phofphoric  falls  -  -  «  o  3  50 

Lithic  acid  and  phofphat  of  lime,  with  excefs  of 

acid  -  -  -  -  o  6  25 

Animal  extractive  matter  -  -  o  3  40 

The  neutral  falts,  when  purified  by  cryftallifation,  are  ge¬ 
nerally  very  fufible ;  but  this  circumftance  varies  much, 
according  to  the  greater  orlefs  proportion  of  phofphoric  falts, 
more  particularly  the  phofphat  of  ammonia,  on  which  their 
fufibility  in  a  great  meafure  depends  :  inflead  of  melting,  this 
faline  matter  fometimes  decrepitates  when  fuddenly  heated, 
owing  to  an  excefs  of  the  muriatic  falts  :  of  thefe  laft  it  may 
be  obferved,  that  the  muriat  of  potafh  is  in  general  the  moft 
prevalent,  and  is  eafily  diftinguifhed  from  the  muriat  of  foda, 
by  its  cryftallifing  in  fome  degree  by  cooling,  and  by  its 
affording  cream  of  tartar  on  the  addition  of  acid  of  tartar. 

In  recent  urine  the  ammonial  falts  bear  a  very  fmall  pro¬ 
portion  ;  but  when  it  has  become  ftale  or  putrid,  they  are 
much  more  abundant.  The  phofphat  of  ammonia  is  the 
principal,  although  we  have  likewife  met  with  the  muriat 
of  ammonia. 

(A.)  The  lithic  acid  and  phofphat  of  lime  are  generally 
depolited,  at  leaft  in  a  great  meafure,  after  the  urine  has  be¬ 
come  cold  and  flood  for  fome  time  :  the  quantity  of  the  firfl 
varies  exceedingly,  but  that  of  the  laft  we  have  found,  for 
the  moft  part,  nearly  the  fame,  the  proportion  being  about 
I  grain  to  %  ounces.  Thefe  fubftances  may  be  eafily  diltin- 
guifhed,  by  diflblving  them  in  twice  their  weight  of  nitrous 
acid,  diluted  with  a  little  water,  and  evaporating  to  drynefs ; 
the  dry  mafs  when  hot  will  afiume  a  beautiful  deep  rofe  or 
crimfon  colour,  when  the  lithic  acid  is  prefent,  but  will 
continue  white  if  heated  even  to  rcdnefs,  or  have  only  a 
flight  greenifh  tinge  when  there  is  nothing  but  phofphat  of 
lime.  Their  relative  proportions  may  be  aicertained  by  ex- 
pofing  the  mixed  mafs  for  fome  time  to  a  red  heat  in  a  cru- 
Vol.IL  R  cible  $ 
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cible;  in  which  cafe,  the  lithic  acid  will  either  burn  out  qr 
evaporate,  leaving  the  phofphat  in  a  pure  ftate. 

The  quantity  of  extractive  matter  is  more  variable  than 
that  of  any  other  fubftance — hyfterical  or  crude  urine  (as  it 
has  been  called)  containing  hardly  any,  while  that  of  con- 
coition  abounds  with  it.  This  matter  yields,  by  diftillation, 
water  containing  the  carbonat  of  ammonia;  this  carbonat 
in  a  concrete  ftate;  a  foetid  empyreumatic  oil;  a  little phof- 
phorus ;  and  laftly,  a  refiduum  of  animal  coal  difficult  to 
incinerate :  in  ffiort,  nothing  more  than  the  ufual  products 
from  animal  fubftances.  If  to  i  oz.  of  this  extract  be  added 
i  oz.  of  the  concentrated  nitrous  acid,  diluted  with  an  equal 
quantity  of  water,  a  violent  effervefcence,  accompanied  with 
heat  and  the  difengagement  of  nitrous  gas,  will  take  place  : 
when  the  adtion  has  ceafed,  and  the  liquor  become  cold,  a 
number  of  fliining  fcales,  or  cryftals,  refembling  the  acid  of 
borax,  will  be  depofited,  which,  when  well  dried  on  blotting- 
paper,  will  be  found  to  weigh  from  5  to  7  dr.  or  fometimes 
more,  the  proportion  varying  according  to  the  quality  of 
the  extract  and  the  method  of  conducting  the  procefs.  The 
figure  of  thefe  fcales  appears  to  be  that  of  flat  rhomboids  ; 
they  have  a  fmooth  greafy  feel  when  preffed  between  the 
lingers  ;  are  foluble  in  much  greater  quantity  in  hot  than 
cold  water,  and  alfo  in  fome  degree  in  alcohol  :  although  re¬ 
peatedly  walked  with  this  fluid,  and  dried  on  blotting-paper, 
they  frill  retain  acid  properties,  and  ftrongly  redden  the  fyrup 
of  violets ;  they  are  readily  taken  up  by  the  fulphuric  and 
muriatic  acids  without  commotion ;  but  with  the  nitrous 
acid  they  produce  a  kind  of  effervefcence,  and  form  very  fo- 
fnble  neutral  falts,  whofe. properties  have  not  been  fufficiently 
examined.  Their  folution  in  water  does  not  precipitate  lime- 
water,  nor  the  muriats  of  lime  or  barytes,  nor  the  nitrats  of 
iilver  or  mercury,  in  any  fenfible  degree,  nor  has  it  any  efledl 
upon  the  fulpliat  of  iron  or  acetite  of  lead;  they  do  not, 
therefore,  contain  phofphoric  or  oxalic  acid  :  when  thrown 
upon  a  red  hot  iron*  they  melt  and  evaporate  in  white 
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fmoke,  leaving  a  very  fraall  quantity  of  a  charry  refiduum, 
by  no  means  difficult  to  incinerate  ;  but,  when  expofed  to . 
an  intenfe  heat,  they  burn  with  a  reddiffi  flame  and  a  kind 
of  detonation  fomewhat  fimilar  to  nitrat  of  ammonia. 

From  thefe  experiments  it  would  appear  that  this  fub- 
ftance  is  an  animal  acid  hitherto  unknown,  and  whofe  balls 
exifts  in  this  extractive  matter. 

We  {hall  now  briefly  mention  the  effedts  produced  by 
certain  re-agents  on  the  urine,  when  in  a  healthy  ftate,  and 
likewife  when  altered  by  fome  morbid  difpolitions  of  the 
body. 

Pure  ammonia  and  the  fixed  alkalies,  dropped  into  healthy 
recent  urine,  produce  a  flight  cloud,  which,  on  examination, 
will  be  found  to  confift  principally  of  phofphat  of  lime; 
about  1  gr.  may  be  obtained  in  this  way  from  4  oz.  of  urine. 
Lime-water  likewife  throws  down  a  precipitate  which  is 
much  more  copious,  for  reafons  that  muft  be  obvious. 

Nitrous  acid,  added  to  healthy  urine,  produces  a  flight 
effervefcence,  and  gives  it  more  or  lefs  of  a  reddifh  colour, 
but  produces  no  precipitation.  In  fome  difeafes,  however, 
particularly  general  dropfy  or  anafarca,  this  re-agent,  when 
dropped  into  the  urine,  produces  a  milkinefs,  and  in  fome  in- 
ftances  a  coagulation,  fimilar  to  what  would  take  place  if 
added  to  the  ferum  of  the  blood.  When  bile  is  mixed  with 
this  fluid,  as  in  jaundice,  the  acid  renders  it  green  :  a  fimilar 
effeCt  is  produced  by  the  muriatic,  and  alfo  in  fome  degree 
by  the  fulphuric  acid ;  for  this-  purpofe,  however,  the  mu¬ 
riatic  is  to  be  preferred. 

The  principle  of  tan,  or  infufion  of  oak-bark,  deteCts  ani¬ 
mal  mucilage  or  jelly,  and  the  quantity  of  coagulum  thrown 
down  will  in  general  bear  a  certain  proportion  to  the  extrac¬ 
tive  matter.  Four  oz.  of  healthy  urine  afforded  in  this  way 
a  precipitate  of  about  4  gr.* 

*  Seguin  remarks,  that  in  every  cafe  where'  the  a£ticm  of  the  ftomach 
and  organs  of  digeftion  is  much  impaired,  this  infufion  produces  a  co¬ 
pious  precipitate,  C. 
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The  corrofive  muriat  of  mercury  is  a  very  ufeful  re-agenfr, 
as  it  has  no  immediate  effect  upon  recent  healthy  urine ;  but 
in  every  cafe  of  increafed  adtion  of  veflfels,  more  particularly 
of  the  inflammable  kind,  a  greater  or  lefs  milkinefs,  and  a 
whitifh  precipitate,  is  inftantly  produced  }  it  likewrfe  in  fome 
degree  coagulates  dropfical  urine. — Effects  fomewhat  fimi- 
lar,  although  not  fo  ftriking,  are  produced  by  alum. 

The  muriat  of  barytes  detects  the  phofphoric  falts.  Four 
oz.  of  healthy  urine  yield  with  this  re-agent  a  precipitate 
©f  13  gr.  equivalent  to  about  24  or  23  gr.  of  microcofmic 
fait,  confiding  of  fuch  a  mixture  of  the  phofphats  of  foda 
and  ammonia  as  are  ufually  met  with  in  the  urine.  Thi& 
fubftance  will  therefore  fhew  when  thefe  falts  are  deficient, 
or  in  too  great  a  quantity.  The  fulphat  of  iron  has  a  fimilar 
effedt,  but  is  not  fo  certain,  as  any  little  excefs  of  acid  might 
prevent  the  feparation  of  the  phofphat  of  iron* 

The  nitrats  of  mercury  and  filver  are  decompofed  by  the 
phofphoric  and  muriatic  falts,  and  likewife,  in  fome  degree, 
by  the  extractive  mattery  they  can,  therefore,  be  but  of 
little  ufe  as  re-agents. 

The  acetite  of  lead  is  decompofed  by  the  muriatic  and 
phofphoric  falts  :  with  the  laft  it  forms  an  infoluble  preci¬ 
pitate;  but  the  muriat  of  lead  maybe  diflblved  by  18  or 
20  times  its  weight  of  hot  water.  This,  circumftanee  affords 
a  ready  method  of  determining  their  relative  proportions ; 
for,  if  we  precipitate  a  given  quantity  of  urine  by  this  fub¬ 
ftance,  dry  the  precipitate,  and  then  digeft  it  in  20  times  its. 
weight  of  diftilled  water,  what  remains  mu  ft  be  phofphat  of 
lead,  and  the  quantity  taken  up  will  indicate  the  proportion 
of  muriat  of  lead.  Four  oz.  of  healthy  urine  treated  in  this 
way  yield  a  precipitate  of  3 1  gr. ;  this  being  digefled  in  dif¬ 
tilled  water,  7  gr.  were  taken  up,  the  remaining  24  gr. 
were  found  to  he-  phofphat  of  lead,  equivalent  to  23  or  24 
gr.  of  microcohruc  fait,  as  was  determined  directly  by  expe¬ 
riment. 
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It  mtift  bs  obferved,  that  the  urine  employed  in  thefe 
trials  fhould  be  recent,  and  not  kept  for  any  length  of  time, 
as  it  is  well  known  that  ammonia  is  foon  produced,  which 
would  render  the  refults  extremely  uncertain.  it  was 
thought  proper  to  give  the  quantity  of  precipitate  thrown 
down  by  the  principal  re-agents,  when  added  to  healthy 
urine ;  for  by  this  means  we  (hall  be  better  enabled  to  de¬ 
tect  any  remarkable  deviation  from  the  healthy  ftandard. 
The  quantity  of  four  ounces  was  conceived  to  be  the  moft 
convenient,  as  in  many  cafes  we  might  not  be  able  to  pro¬ 
cure  more,  and  a  lefs  quantity  could  only  afford  uncertain 
refults. 

Upon  the  whole,  therefore,  we  would  obferve,  that  the 
proportion  of  extractive  matter  may,  in  fome  meal  u re,  be 
determined  by  an  infulion  of  oak  bark,  or  rather  galls;  the 
quantity  of  phofphoric  falls  by  the  muriat  of  barytes,  or 
acetite  of  lead  ;  that  of  the  muriatic  falls  by  the  latter  fub- 
ffancq;  the  proportion  of  phofphat  of  lime  by  pure  ammo¬ 
nia,  or  any  of  the  alkalies,  and  the  lithic  acid  by  the  pro- 
cefs  already  defcribed.  (See  A.) 

In  morbid  hates  of  the  urine,  the  coagulable  part  of  the  fe- 
rum  is  detected  by  the  nitrous  acid,  and  even  by  heat ;  bile 
by  the  nitrous  or  muriatic  acids ;  and  the  condition  of  urine 
accompanying  rheumatiffn  and  other  inflammatory  com¬ 
plaints  by  the  corrofive  muriat  of  mercury,  and  fometimes 
by  alum.  With  regard  to  fugar  which  i^met  with  in  dia¬ 
betes,  the  different  methods  of  deteClino:  it.  have  been 
already  fully  explained*;  we  would  only  further  propofe, 

when 

*  In  confirmed  diabetes  the  urine  is  fweet  to  the  tafte.  In  one  cafe  “  Mr. 
Cruiekftiank  took  36  oz.  troy  weight  of  urine,  and  it  yielded  by  evapora¬ 
tion  3  oz.  1  dr.  of  faccharine  extract,  of  the  appearance  of  molalfes,  but 
thicker,  having  nearly  the  confidence  of  wgx,  and  fomewhat  tenacious. 
If  the  whole  of  the  day’s  urine  had  been  evaporated,  it  would  (at  the  lame 
fate)  have  yielded  about  29  oz.  an  adonifhing  quantity  to  be  formed  and 
Separated  daily  from  the  fyftem.  By  {landing  in  the  air  it  became  moiit, 
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when  the  quantity  of  faccharine  matter  is  but  fmall,  that 
the  extra6l  obtained  by  careful  evaporation  fliould  be  treated 
with  twice  its  weight  of  nitrous  acid,  and  the  whole  reduced 
by  evaporation  to  a  very  fmall  compafs  :  when  this  has  be¬ 
come  cold,  the  cryftals  formed  fhould  be  carefully  exa¬ 
mined.  If  we  perceive  nothing  but  fmall  cubes  or  rhom¬ 
boids,  we  may  be  certain  that  no  oxalic  acid  has  been  pro¬ 
duced  )  but  if,  along  with  thefe,  we  fhould  obfepve  {lender 
needles  or  prifms,  thefe  fhould  be  carefully  feparated,  dried 
on  blotting-paper,  and  thrown  into  lime  water  :  if  a  pre¬ 
cipitate  is  formed,  it  mufl  either  be  from  phofphoric  or 

oxalic 

and  of  nearly  the  confidence,  fmell,  and  appearance  of  treacle.  Treating 
fome  of  this  extra£t  with  the  nitrous  acid,  he  procured  the  faccharine  or 
oxalic  acid  5  and  with  a  final ler  portion  of  the  acid  it  produced  a  fub- 
ftance,  which,  in  refemblance  and  fmell,  could  not  be  diftinguilhed  from 
honey.”  In  another  cafe  36  oz.  of  diabetic  urine  yielded  3  oz.  1  dr. 
10  gr.  of  refiduum,  apparently  more  faccharine  than  the  above,  but  having 
the  other  refcipblances.  Treating  it  with  the  nitrous  add  it  gave  the  fame 
rcfult.  A  quantity  of  the  fame  reiiduum  was  expofed  to  heat  in  a  retort : 
the  firft  product  was  evidently  acid,  but  on  the  addition'  of  potafh  the 
fmell  of  ammonia  could  be  perceived — the  lad  matter  was  manifedly  air 
kaline,  and  mixed  with  a  little  empyreumatic  oil.  The  ammonia  did  not 
come  over  in  a  difengaged  form  until  the  bottom  of  the  retort  became  red 
hot,  and  the  quantity  on  the  whole  was  very  fmall. 

“  In  order  to  afcertain  how  far  the  faccharine  matter  produced  in  dia¬ 
betes  refembled  that  fecreted  in  the  breads  of  animals,  the  following 
experiments  were  made  by  Mr.  Cruicldhank : 

“  Two  drachms  of  cryftallifed  fugar  of  milk  were  treated  with  12  dr. 
of  the  concentrated  nitrous  acid,  diluted  with  one  oz.  of  water:  after  pro¬ 
per  evaporation  the  liquor  was  differed  to  cool,  when  a  mafs  of  cryftals, 
mixed  with  a  white  powder,  was  depofited  :  thefe  being  feparated  and 
dried  on  blotting  paper,  amounted  to  5S  gr. ;  about  6  dr.  of  hot  diftiiled 
water  were  then  added,  upon  which  the  cryftalsj  confiding  of  oxalic  acid, 
were  diffolved,  and  the  white  powder  fell  to  the  bottom.  The  clear  liquor 
being  decanted,  the  remainder  was  thrown  into  a  filter,  and  by  this  means 
the  powder  obtained  in  a  feparate  date,  which  when  dried  on  blotting- 
paper  amounted  to  10  grains.  This  was  found  to  have  all  the  properties 
of  fappholaftip  acid, as’defcribed  by  Scheele, 
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Oxalic  acid,  and  from  which;  may  in  a  great  meafure  be 
determined  by  the  appearance  of  the.  precipitate :  if  this 
has  the  refemblance  of  flocks,  and  fubiides  flowly,  the  phof- 
phoric  acid  is  the  precipitant  •,  but  if  it  has  a  powdery  form, 
and  fubiides  quickly,  it  muft  be  produced  by  oxalic  acid. 
To  this  mode  we  know  it  may  be  objected,  that  all  animal 
fubftances  yield  more  or  lefs  oxalic  acid  :  but  this  is  by  no 
means  true  to  the  extent  generally  fuppofed ;  for  there  are 
feveral  animal  fubftances,  and  the  extractive  matter  of 
healthy  urine  is  one,  from  which  we  have  never  been  abl« 
to  procure  any  fenfible  quantity  of  this  acid.  Of  the  differ¬ 
ent  parts  of  the  blood,  the  coagulating  lymph  is  the.  only 
one  which  yields  it  in  any  remarkable  proportion ;  and  we 

“  Two  drachms  of  very  fweet  extract  from  diabetic  urine  were  taken* 
and  treated  at  the  fame  time  with  an  equal  quantity  of  nitrous  add.  and 
under  exadtly  fimilar  circumftances.  The  liquor  in  this  cafe,  when  pro¬ 
perly  evaporated,  depqfited  a  quantity  of  very  tranfparent  cryftals,  but  no 
white  powder:  thefe,  when  properly  dried  on  blotting-paper,  weighed  40 
gr.  and,  on  the  addition  of  6  dr.  of  hot  diftilled  water,  were  entirely  dif- 
folved. — The  fame  experiment  was  repeated  with  the  fweet  extractive 
matter  from  the  urine  of  two  other  patients;  the  oxalic  acid  was  procured, 
but  not  the  leaft  trace  of  faccholadtic  acid. 

“  Half  an  ounce  of  honey  was  treated  with  3  oz.  of  nitrous  acid  in  the 
ufual  manner,  and  it  yielded  about  2  dr.  of  pure  oxalic  acid,  but  no  fac- 
cholaCtic.  Honey  therefore  differs  effentially  from  the  fugar  of  milk; 
and,  indeed,  from  mod  of  its  obvious  properties,  would  appear  to  be  merely 
a  modification  of  common  fugar. 

“  In  the  courfe  of  thefe  experiments  I  found  that  %  dr.  of  pretty  dry  and 
fweet  diabetic  extraCt  yielded,  with  12  dr.  of  the  nitrous  acid,  from  4Q 
to  50  grains  of  cryftallifed  oxalic  acid,  being  nearly  the  proportion  which 
may  be  procured  from  an  equal  quantity  of  common  fugar,  if  we  make 
allowance  for  the  water  and  faline  fubftances.  Upon  the  whole,  there¬ 
fore,  it  would  appear  that  this  extractive  matter  does  not  contain  the 
bafis  of  the  facchola&ic  acid— a  circumftance  which  fufficiently  diftin- 
guifhes  it  from  the  faccharine  part  of  the  milk  of  animals  5  and  feems 
to  fhew  that  it  is  nothing  more  than  vegetable  fugar,  if  we  may  be  a U 
lowed  the  expreffion,  mixed  with  a  greater  or  lefs  proportion  or  -animal 
mucilage,”  G. 
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believe  that  the  coagulable  part  of  the  ferum,  when  perfe&lv 
pure,  does  not  afford  it  at  all.  We  fhall  only  further  re¬ 
mark,  that  the  method  by  fermentation,  fo  much  relied 
upon  by  fome,  is  by  no  means  correct. 

From  what  has  been  delivered  it  muff  be  evident,  that 
an  attentive  examination  of  the  urine  may  lead  to  ufeful 
conclufions  in  feveral  difeafes. 

In  dropfy,  the  general  difeafe  may  readily  be  diflinguifhed 
from  that  depending  on  morbid  vifcera,  by  attending  to  the 
dfects  produced  on  this  fluid  by  nitrous  acid  and  the  cor- 
rofive  muriat  of  mercury.  In  three  cafes  which  we  have 
lately  met  with,  the  urine  coagulated  not  only  on  the  addi¬ 
tion  of  nitrous  acid,  but  likewife  by  heat;  and,  in  one  of 
them,  which  proved  fatal  in  fix  weeks,  the  urine  appeared 
to  differ  but  little  from  the  ferum  of  the  blood,  fo  remark¬ 
able  was  the  coagulation  produced  by  heat  and  acids.  This 
coagulable  ftate,  however,  muff  not  be  confounded  with  that 
produced  by  cantharides  ;  for  we  have  feen  fome  cafes  of 
violent  ffrangury  from  this  caufe,  where  the  urine  had  the 
appearance  of  hydatids  * , 

In  the  dropfy  proceeding  from  difeafed  liver  and  other 
morbid  vifcera,  the  urine  does  not  coagulate  either  by  ni¬ 
trous  acid  or  heat :  it  is  ufually  fmall  in  quantity,  high 
coloured,  and  deppfits,  after  handing,  a  confiderahle  quantity 
of  pink-coloured  fediment,  This  peculiar  fediment  we  con¬ 
sider  as,  in  fome  meafure,  charableriftic  of  difeafed  or  rather 


feirrhous  liver.  On  examination  we  found  that  it  confiffed 
of  a  phofphat  of  lime,  fome  animal  matter,  to  which  its  red 
colour  was  probably  owing,  and  a  little  litftic  acid  ;  tffis  laff, 
however,  was  in  very  fmall  quantity. 

In  inflammatory  afie&ions,  particularly  thofe  of  the 
cheft  and  acute  rheumatifm,  the  urine,  during  the  active 
ffate  cf  the  difeafe,  always  affords  an  immediate  precipitate 
with  the  corroffve  muriat  of  mercury  or  alum,  and  foyie* 

The  infufion  of  galls  likew.fe  coagulates  this  fpecies  of  urine. 
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times  with  the  nitrous  acid  .  when  the  difeafe  takes  a  favour¬ 
able  turn,  this  effect  will  in  a  great  meafure  ceafe, -and  the 
lateritious  fediment  make  its  appearance. 

In  fevers,  particularly  fuch  as  are  accompanied  with  a 
ftrong  action  of  veffels,  fimilar  phenomena  may  be  obierv- 
ed  3  but  in  this  cafe  the  lateritious  fediment,  which  never 
fails  to  make  its  appearance  at  the  crifis  or  abatement  of  the 
difeafe,  is  much  more  remarkable  and  conftanf ;  and  the 
nitrous  acid,  when  added  to  the  urine  before  the  depofitiom 
takes  place,  gives  it  a  pretty  deep  red  tinge. 

In  gout,  too,  the  termination  of  the  paroxyfms  is  moft 
perfectly  indicated  by  a  copious  lateritious  fediment ;  and 
when  this  fuddenly  difappears,  and  the  urine  at  the  fame 
time  affords  a  precipitate  with  the  muriat  of  mercury,  a 
frefh  attack  or  relapfe  may  be  expected.  W e  have  gene¬ 
rally  found  this  fediment  to  be  compofed  of  lithic  acid, 
phofphat  of  lime,  and  fome  peculiar  animal  matter  but 
little  foluble  in  water :  it  has  by  fome  been  fuppofed  to 
conlift  entirely  of  lithic  acid ;  but  this  for  the  moft  part 
conftitutes  the  fmalleft  part. 

In  jaundice,  a  very  fmall  quantity  of  bile  maybe  detected 
in  the  urine  by  the  nitrous  or  muriatic  acids,  but  more  par^ 
ticularly  the  latter.  When,  therefore,  the  urine  ceafes  to 
become  green  on  the  addition  of  thefe  acids,  we  may  infer 
that  the  obftruCtion  to  its  pall  age  into  the  duodenum  is  re¬ 
moved,  and  that,  confequently,  the  yellownefs  of  the  ikin, 
&c,  will  foon  difappear, 

The  fpafmodic  alfeCtions  that  take  place  in  many  nervous 
complaints  are  immediately  indicated  by  the  urine,  which 
upon  the  approach  of  thefe  will  moft  generally  be  found 
tranfparent,  large  in  quantity,  and  abounding  in  faline,  but 
containing  hardly  any  extractive,  matter.  Similar  appear¬ 
ances  ftave  been  obferved  to  precede  delirium  in  fevers.  This 
ftate  may  be  difeovered  by  infufion  of  oak  bark,  with  which 
it  will  hardly  give  any  precipitate,  and  by  the  acetite  of  lead, 
which  will  produce  a  very  copious  one. 
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In  fcttrvy,  and  fome  other  putrid  difeafes,  as  they  have 
been  called,  we  make  no  doubt  the  appearances  and  proper¬ 
ties  of  this  fluid  are  lufficiently  remarkable,  and  we  would 
recommend  it  to  be  examined  by  thofe  who  may  have  op¬ 
portunities. 

Can  internal  ulceration  and  fuppuration  be  detected  in 
this  way?  In  fome  difeafes  of  the  abdomen,  accompanied 
with  tumefaction,  the  urine  has  been  met  with  of  a  white 
colour,  as  if  mixed  with  pus  ;  and  in  a  few  inftances,  when 
this  change  has  taken  place,  the  enlargement  has  fuddenly 
fubfided.— Was  this  colour  owing  to  pus  ?  and,  if  fo,  was  the 
pus  taken  up  by  the  abforbents,  or  was  it  carried  oft'  by  the 
kidneys,  in  confequence  of  fome  direct  morbid  communi¬ 
cation  ?  In  children  fubjeCt  to  worms,  the  urine  has 
likewife  been  obferved  to  have  at  times  a  white  colour; 
and  this  has  been  fuppofed  to  proceed  fomehow  from  the 
chyle.  This  peculiar  appearance  is  not  to  be  confounded 
with  what  takes  place  in  local  affedfions  of  the  kidneys  and 
bladder,  where  it  alfo  occurs,  but  is  fufficiently  underftood. 
We  have  had  no  opportunity  of  examining  this  kind  'of 
urine,  and  cannot,  therefore,  give  any  fatisfaCtory  account 
of  it. 

We  have  thrown  out  thefe  imperfect  hints,  merely  with  a 
view  to  induce  others  to  pay  fome  attention  to  a  fubjebb 
which  has  of  late  been  much  neglected,  but  which,  in  our 
opinion,  is  capable  of  affording  great  affiftance  in  the  invef- 
ti gallon  and  cure  of  many  difeafes. 


V.  On 
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V*  On  the  fafcinating  Power  of  the  Rattle-Snake, with  form 
Remarks  on  Dr,  Barton^ Memoir  on  that  Subject*.  By 
TrofeJJbr  Blumenbach.  From  Profejfor  Voigt’s  Ma- 
gazinftir  den  neueften  zuftand  der  Naturkunde.  Part  II* 
1798. 

X  T  has  been  aflerted  of  many  animals,  both  warm  and  cold- 
blooded,  and  particularly  of  different  fnakes,  poifonous  as 
well  as  harmlefs,  in  the  old  f  and  new  world  X,  that  even 
when  at  fome  diftance  from  other  animals,  efpecially  thofe 
which  ferve  them  as  food,  they  have  fucli  a  fafcinating  power 
over  them,  that  they  are  forced  to  approach  them  juft  in  the 
fame  manner  as  if  attracted  by  them. 

The  rattle-fnake  has  been  particularly  celebrated  on  ac¬ 
count  of  this  property,  which  has  been  denominated  its  faf¬ 
cinating  power j  and  naturalifts  have  endeavoured  to  explain 
it  on  the  following  principles.  Many  fuppofe  that  the  final! 
birds,  fquirrels,  &c.  which  have  been  feen  to  fall  from  the 
branches  of  trees,  as  it  were  fpontaneoufty,  into  the  mouth 
of  the  rattle-fnake,  muft  have  been  previoully  bitten  by  the 
fnake;  and  that,  weakened  by  the  activity  of  the  poifon,  they 
were  incapable  either  of  flying  away  or  of  remaining  longer 
©n  the  tree.  Some  fuppofe  that  the  rattle-fnake,  under  cer- 

*  A  Memoir  concerning  the  fafcinating  Faculty  which  has  been  afcribed 
to  the  Rattle -Snake  and  other  American  Serpents.  By  Benjamin  Smith 
Barton,  M.D.  and  Profeifor  of  Natural  Hiftory  and  Botany  in  the 
University  of  Penfylvania.  Philadelphia,  1796.  70  pages  Svo. 

f  M-  le  Vaillant  fays,  in  his  Nfew  Travels  into  the  interior  Parts  of 
Africa,  that  the  fafcinating  power  of  many  ferpents  is  generally  believed 
by  the  Hottentots,  as  well  as  by  many  of  the  Negroes  and  Moors.  B. 

X  Dr.  Barton  fays,  page  19,  that  he  never  found  any  traces  of  this  af- 
fertion  among  the  Indians  of  South  America.  I  however  remember  to 
have  read  of  a  like  idea  in  the  account  of  many  voyages  to  that  quarter  of 
the  world.  Thus  Dobrifhoffer,  for  inftance,  afferts  in  his  Hiftory  of  the 
Abipons,  that  all  the  Spaniards  and  Indians  in  that  part  of  ^Paraguay 
unanimoufly  afcribe  a  like  property  to  the  fnake  called  ampalabas .  B. 
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tarn  circumftances,  emits  from  its  body  a  ftupefying  vapour; 
and  that  it  is  this  which  produces  the  effect.  Others  are 
faid  to  have  remarked  that  this  terrible  animal,  on  fuch  oc- 
cafi ons,  makes  a noife  with  the  rattle  inks  tail,  a  Angularity 
which  excluftvely  belongs  to  it,  and  that  there  is  reafon  to 
fuppofe  that  the  whole  charm  is  to  be  afcribed  to  the  terror 
produced  by  the  found  of  that  organ.  Againft  thefe  three 
ways  of  accounting  for  this  phenomenon  Dr.  Barton  makes 
the  following  objections  :  In  regard  to  the  hr  ft,  the  com¬ 
mon  fymptoms  after  the  bite  of  the  rattle-fnake  are  very  dif¬ 
ferent  from  thofe  which  have  been  remarked  in  fmall  ani¬ 
mals  fuppofed  to  have  been  fafeinated.  Befides,  this  pre¬ 
tended  fafcination  can  be  deftroyed,  and  the  animal  faved,  if 
the  {hake  be  immediately  killed  near  it ;  and  in  the  laft  place, 
this  fo  called  fafcinating  power  is  afcribed  to  many  ferpents 
that  are  not  poifonous,  as  for  example  the  coluber  conjlrittor. 

He  endeavours  to  weaken  the  fecond  mode  of  explanation 
by  remarking,  that  many  obfervers  have  feen  nothing  of  that 
mephitic  evaporation  of  the  rattle-fnake ;  that  fmall  birds, 
when  enclofed  in  a  box  with  the  animal,  have  remained 
lively  and  well ;  and  that  the  rattle-fnake  often  lies  whole 
days  under  bufhes  and  trees,  while  thrufhes  and  fly-catchers 
neftle  in  them  without  any  danger*. 

As  Dr.  Barton’s  argument  againft  the  third  manner  of 
accounting  for  this  property  is  particularly  and  folely  di¬ 
rected  againft  a  paflage  in  my  Manual  of  Natural  Hiftory,  I 
fhali  firft  quote  the  paflage  itfelf,  before  I  offer  any  remarks 
on  his  objections, 

(i  That  fquirrels,  fmall  birds.  See,  fall  down  fpontaneoufly 
from  trees  into  the  mouth  of  the  rattle-fnake,  lying  below 
them,  is  an  undifputed  faCt,  and  is  the  lefs  furprifing,  as  the 
like  phenomena  have  been  remarked  in  regard  to  other 
fnakes,  and  alfo  toads,  hawks,  and  cats ;  all  of  which,  in 

*  It  is  a  pity  that  Dr.  Barton  did  not  compare  with  his  obfervations 
Kalin’s  account  in  the  Swedifh  Tranfa&ions  for  175,2,  and  the  valuable 
eiTay  of  Michaelis  on  -this  fubject  in  the  Gottingen  Magazin  for  January 
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certain  circumfiances,  as  appears,  have  the  power  of  drawing 
towards  them  fmall  animals,  merely  by  fixing  their  eyes 
ftedfafily  on  them.  In  regard  to  the  rattle-fnake,  this  effect 
is  produced  by  the  rattle  in  its  tail,  the  hiffing  noife  of  which 
makes  fquirrels,  &c.  whether  through  curiofity,  miftake,  or 
terror,  feem  to  approach  the  animal  as  it  were  fpontane- 
oufly.  At  any  rate,  I  know  from  the  information  of  intel¬ 
ligent  eye-witnefles,  that  it  is  a  common  firatagem  of  the 
young  favages  in  America  to  conceal  themfelves  in  the 
bullies,  where  they  imitate  the  hiffing  noife  of  the  rattle- 
fnake,  and  by  thefe  means  attract  fquirrels,  which  they  are 
then  enabled  to  catch.” 

Dr.  Barton’s  objections  to  this  paffage  are  as  follows : 
e(  i  .  This  fascinating  power  is  by  no  means  peculiar  to  the 
rattle-fnake.”  This  is  literally  what  I  faid  myfelf,  with  the 
addition,  that  the  effect  is  produced  by  the  rattle.  This  lazy 
animal,  when  lying  on  the  ground,  might  certainly  employ 
that  fingular  organ  for  enticing  animals,  as  well  as  the  ce- 
raftes  employs  its  horns  for  the  fame  purpofe,  at  leaft  ac¬ 
cording  to  common  report. 

2.  The  author  fays  he  has  been  allured  by  fome  perfons 
that  66  the  rattle-fnake,  during  the  time  of  its  fuppofed  fafei- 
nation,  does  not  employ  its  rattle.”  It  is  very  probable 
that  the  cafe  here  may  be  altered  by  circum fiances.  Dr. 
Barton,  however,  was  told  the  contrary  by  other  perfons. 
A  Mohigan  Indian  informed  him  that  the  rattle-fnake 
fafeinates  fquirrels  and  birds  by  means  of  its  rattle ;  and  by 
its  noife  can  bring  down  animals  from  trees.  An  inter¬ 
preter,  who  enabled  him  to  carry  on  a  eonverfation  with  a 
Choktaw  Indian,  told  him  the  fame  thing ;  and  the  experi¬ 
ments  of  M.  Vofmaer  are  well  known. 

3.  In  regard  to  the  ftratagem  of  the  favages,  Dr.  Bar¬ 
ton  knows  nothing  of  it ;  and  others,  of  whom  he  made 
enquiry,  were  equally  ignorant  on  the  fubje6L  He  is  there¬ 
fore  inclined  to  believe  that  I  have  been  impofed  on,  or  that 

•  this  ftory  perhaps  has  taken  its  rife  from  the  following  cir- 

cumfiaace  ; 
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eumflance : — The  young  Indians  place  a  reed  crofs-wife  hi 
tlieir  mouth,  and  by  a  tremulous  motion  of  the  lips  imitate 
the  cry  of  young  birds,  by  which  means  they  entice  the  old 
ones,  fo  that  they  can  then  eafily  fhoot  them.  In  this 
manner  the  butcher  bird  ( lanius  excubkor ),  concealed  in* 
the  thickeft  bodies,  imitates  the  . cries  of  young  birds,  and 
thus  often  catches  the  old  ones,  who  approach  deceived  by 
the  fimilarity  of  the  found.” 

As  far  as  I  know.  Dr.  Mead,  about  fifty  years  ago,  wheii 
controverting  the  idea  that  providence  had  furnidied  the 
rattle-fnake  with  its  rattle  to  give  warning  to  travellers,  was- 
the  firft  who  afferted  that  it  ferves  the  animal  to  terrify 
iquirrels  and  fmall  birds,  which  are  then  fo  ftupefied  by  the 
fight  of  an  enemy  fo  terrible  to  them,  that  they  at  length 
drop  down  and  become  its  prey,  and  that  this  is  what  the 
Indians  call  fafcination.  He  himfelf  obferved,  that  when  a 
hawk  was  perched  on  a  tree  in  a  garden,  the  fmall  birds  in 
the  neighbourhood  were  fo  dupefied  that  they  fluttered 
about  within  a  fmall  circle,  but  were  not  in  a  condition  to 
efeape  from  the  claws  of  the  ravenous  animal.  This  ac¬ 
cords  perfe&ly  with  what  Dr.  Barton  fays  himfelf,  in 
general,  that  nature  has  taught  different  animals  what  kind 
of  animals  their  enemies  are,  and  that  if  fmall  animals  are 
attracted  by  the  rattle-fnake  it  may  be  owing  to  fear.  In 
regard  to  the  pretended  effect  of  the  noife  occafioned  by  the- 
rattle,  nothing  can  agree  better  than  what  Dr.  Barton  fays 
himfelf  in  regard  to  the  ftratagem  of  the  young  Indians  with 
a  reed" in  their  mouth. 

I  fhall  here  obferve,  that  I  obtained  mv  information  from 
Major  Gardner,  who,  with  his  family,  refided  many  years 
in  Eaft  Florida.  He  is  a  very  intelligent  naturalift,  an  ac¬ 
curate  obferver,  and  certainly  would  be  very  far  from  im- 
pofing  upon  me. 

Dr.  Barton,  after  endeavouring  by  the  above  objections 
to  refute  the  before-mentioned  three  methods  of  accounting 
for  the  fafcinating  power  of  the  rattle-fnake.  gives  himfelf  a 
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fourth  method ;  the  fum  of  which  is,  that  thofe  birds  which 
under  certain  circumftances,  as  has  been  averted,  flutter 
into  the  mouth  of  the  animal,  are  in  general  thofe  which 
tieftle  on  the  ground,  in  bullies,  or  on  low  trees,  and  which 
having  eggs  or  young  in  their  nefts,  expose  their  lives 
through  love  for  their  brood  on  the  approach  of  this 
dangerous  enemy. 

With  this  method  of  explaining  the  phenomenon  I  have 
been  acquainted  fince  1785,  from  the  before-mentioned  Eflay 
of  Michaelis,  who,  among  many  ways  of  folvingthe  problem, 
gives  the  following :  . 

u  Others  believe  that  it  is  owing  merely  to  the  care  of 
the  old  ones  for  their  young,  which  throw  themfelves 
between  the  latter  and  their  enemies,  and  by  thefe  means 
become  a  prey  to  them.  One  of  my  friends,  Mr.  David 
Golden,  at  Fluffing,  an  amateur  of  natural  hiftory,  and  fon 
of  Governor  Golden,  whofe  fervice  to  fcienee  is  fo  well 
known,  aifured  me  that  he  had  feveral  times  feen  birds 
fafcinated  by  fnakes,  but  always  found  the  neft  of  the  bird 
cither  witn  eggs  or  young  ones  in  the  neighbourhood, 
which  made  the  fpe&ators  give  up  the  idea  of  fafci nation. 
But,  Mr.  Michaelis  adds,  I  know  fome  inflances  where  no 
neft  could  be  in  the  neighbourhood,  and  where,  though 
the  fnake  \yas  at  fir  ft  at  a  great  diftance  from  ihe  bird,  it 
neverthelefs  fell  towards  it.” 

I  would  however  add  another  mode  of  explanation  from 
Br.  Barton’s  work  itfelf,  where  he  allures  us  that  the  refuit 
of  his  enquiries,  whether  the  rattle-fnake  creeps  up  trees  or 
not,  induces  him  to  believe  the  latter  to  be  the  cafe.  He 
had  an  opportunity  of  feeing  many  of  them,  but  he  always 
obierved  them  on  the  ground.  They  never  move,  like  the 
moit  part  of  the  other  ferpents,  in  a  fpiral  manner,  but 
ftraight  on ;  and  this  is  the  reafon  why  they  cannot  afcend 
trees.  The  rattle-fnake  is  alfo  one  of  the  laziefl:  of  all  the 
ferpent  tribe ;  under  thefe  circumftances  it  feems  very 
natural  that  fuch  a  lazy  animal  fljould  be  endowed  with  the 
9  fafc  mating 
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fafcinatirig  power  of  bringing  down  from  trees  fmall  animals^ 
which  otherwife  would  have  nothing  to  fear  from  a  fnake 
that  cannot  creep  upwards. 


VI.  uiccount  of  a  new  Method  to  cure  and  prevent  the 
Plague ,  as  praEltfed  at  Smyrna.  Publifbed  hy  Count 
von  Berchtold.  From  the  Verkundiger,  Nov.  8* 

1798.  •  ■ 

1^/OUNT  Leopold  von  Berchtold,  w^ell  known  by 
Ms  zeal  for  promoting*  every  thing  that  can  tend  to  public 
utility,  when  at  Hamburgh,  in  the  month  of  July  laft,  pre¬ 
ferred,  among  other  wrorks,  to  the  fociety  for  improving  the 
arts,  a  fmall  treatife,  wrritten  by  himfelf,  on  the  cure  and 
prevention  of  the  plague*.  The  fociety,  in  compliance 
with  the  benevolent  wifh  of  the  author,  have  publifhed  the 
following  extract  from  it,  which  on  account  of  its  general 
importance  to  mankind,  and  particularly  to  Britain,  as  a 
commercial  nation,  we  hope  our  readers  will  thank  us  for 
laying  before  them. 

In  the  preface,  Count  von  Berchtold  pays  a  handfome 
compliment  to  the  humanity  of  Mr.  Baldwin,  the  Englifh 
coniul,  who  during  a  long  relidence  in  the  Turkilh  empire 
made  very  accurate  obfervations  011  the  nature  of  the  plague, 
and  endeavoured  to  difeover  fome  efficacious  means  of 
guarding  againfl  that  dreadful  and  deftrudtive  fcourge. 
After  long  labour  he  at  length  found  that  this  effedl  may  be 
produced  by  olive  oil.  Perfons  infe&ed  by  the  plague,  and 
given  over  by  the  phylicians,  were  perfe&ly  cured  by 

*  d  he  title  is  as  follows  :  Defcription  of  a  new'  Method  to  cure  and 
prevent  the  Plague,  which  was  employed  with  the  belt  Succefs  in  the 
Hofpital  of  St.  Anthony  at  Smyrna.  Collected  in  that  City,  and  pul  lilhed 
by  Leopold  von  Berchtold,  Knight  of  the  Military  Order  of  St,  Stephen 
in  1  ufcany.  To  be  diftributed  Gratis,  for  the  Benefit  of  thofe  Nations 
which  trade  in  the  Levant.  Vienna,  1797.  z3  pages  oflavo. 
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rubbing  their  bodies  over  with  warm  oil ;  and  others  not 
yet  infeCted  .were  preferved  from  it  by  the  fame  means. 
Experiments  were  made,  by  Mr.  Baldwin’s  delire,  in  the 
hofpital  of  St.  Anthony  at  Smyrna ;  and  P.  Luigi  di 
Pavia*,  chaplain  to  the  hofpital,  who  for  twenty- feven 
years  has  been  of  fo  much  fervice  during  periods  when  this 
difeafe  prevailed,  aflerts  that  of  all  the  remedies  he  ever  em¬ 
ployed,  olive  oil  has  been  the  mod  effectual.  The  following 
information,  in  regard  to  the  manner  of  employing  this 
remedy  and  preventive,  was  communicated  to  Count  von 
JBerchtold  by  the  above  P.  Luigi. 

This  excellent  cure  for  the  plague  confifts  in  rubbing- 
olive  oil,  with  the  ftrongeft  frjCtion,  into  the  whole  body  of 
the  infected  perfon.  When  the  body  is  thus  rubbed,  the 
pores  being  opened  imbibe  the  oil,  and  a  profufe  perfpira- 
tion  takes  place,  by  which  the  poifonous  infection  is  again 
thrown  out.  This  operation  mult  be  performed  the  fir  ft  day 
of  the  infection ;  and  if  only  a  weak  perfpiration  enfues,  it 
rnuft  be  repeated  till  it  is  obferved  that  every  particle  of  in¬ 
fection  is  removed,  and  that  the  whole  body  of  the  patient 
is  covered  with  a  profufe  fweat.  Neither  the  patient’s  fhirt 
nor  bed-clothes  muft  be  changed  till  the  perfpiration  has 

:;r  Mr.  Howard,  in  his  work  on  Lazarettos,  page  32,  fays  :  “  Fra.  Luigi 
de  Pavia,  prior  of  the  hofpital  of  San  Antonio  of  Smyrna,  is  a  native  of 
Padua,  of  the  order  of  Recolets.  He  built  and  eftablifhed  an  hofpital  about 
twenty-feven  years  fince,  and  has  applied  the  whole  of  the  penlion  he  re¬ 
ceives  from  his  family  to  its  benevolent  purpofes.  Patients  of  all  ranks  are 
admitted  without  a  fee  ;  and  what  is  contributed  by  thofe  of  the  better 
fort  is  added  to  the  common  ftock.  He  does  not  pretend  to  any  fill  in  me¬ 
dicine,  but  tries  every  plaufible  experiment  with  unremitted  attention ,  and 
frequently  performs  the  moft  menial  offices  himfeif.  Having  been  infected 
himfelf  with  the  plague,  he  made  a  vow  to  attend  one  perfon  at  leaft,  if  he 
recovered.  His  fuccefs  has  induced  him  to  dedicate  the  remainder  of  his 
life  to  that  fervice.  He  has  lately  adopted  the  oiled  Jhirt  with  frill  ion, 
and  found  it  a  remedy  of  more  frequent  avail  than  many  others.  He  com¬ 
putes,  with  the  ftri&eft  veracity,  that  of  his  patients  nearly  two  thirds 
have  efcaped  death.”  Edit. 
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entirely  ceafed.  The  operation  mult  be  performed  in  a 
very  clofe  apartment ;  and  at  every  feafon  of  the  year  there 
muft  be  kept  in  it  a  fire-pan,  over  which  fa  gar  and  juniper 
muft  be  thrown,  from  time  to  time,  that  the  vapour  which 
thence  arifes  may  promote  the  perfpiration.  The  whole 
body  of  the  patient,  the  eyes  alone  excepted,  muft  in  this 
manner  be  anointed,  or  rather  rubbed  over  with  the  greateft 
care. 

In  the  fpace  of  a  year  I  remarked  that  this  operation,  if 
not  employed  too  late,  was  attended  with  the  moft  wonder¬ 
ful  effect.  If  it  be  delayed  till  the  nervous  fyftem  of  the 
patient  is  attacked  by  the  difeafe  and  the  blood  corrupted, 
after  which  a  decompofition  of  it  follows,  the  remedy  is  of 
no  avail,  and  the  patient  muft  fall  a  vidtim.  The  operation, 
therefore,  muft  be  performed  as  foon  as  the  fmalleft  iymptom 
of  infection  is  remarked.  In  cafes  where  perfpiration  was 
how,  I  have  endeavoured  to  promote  it  by  making  the  patient 
drink  'tea  of  elder  flowers  without  fugar,  from  which  I  have 
feen  the  happieft  efledls. 

To  the  above  rules  Count  von  Berchtold  adds  the  fol¬ 
lowing  remarks  by  way  of  illuftration :  i .  The  operation  of 
rubbing  in  the  oil  muft  be  performed  by  means  of  a  fponge, 
and  fo  fpeedily  as  not  to  laft  more  than  about  three  minutes. 

2.  I  he  interval  between  the  firft  and  the  fecond  rubbing,  if 
a  fecond  be  neccftary,  muft  be  determined  by  circumftances, 
as  the  fecond  muft  not  be  performed  till  the  firft  perfpiration 
is  over,  and  this  will  depend  on  the  conftitution  of  the  pa¬ 
tient.  If  any  fweat  remains  upon  the  {kin,  it  muft  be  wiped 
off  with  a  warm  cloth  before  the  fecond  rubbing  takes  place. 
This  ftrong  fridtion  with  oil  may  be  continued,  for  feveral 
days  fuccefiively,  until  a  favourable  change  is  remarked  in 
the  difeafe ;  after  which  the  rubbing  may  be  performed  in  a 
more  gentle  manner.  The  quantity  of  oil  requifite  each 
tune  cannot  be  determined  with  accuracy;  but,  in  general, 

3.  pound  may  be  f  efficient.  The  pureft  and  freflieft  oil  is  the 
heft  for  this  operation :  it  muft  not  be  hot,  but  only  luke¬ 
warm^ 


and  prevent  the  Plague.  259 

warm.  The  breaft  and  privities  muft  be  rubbed  foftly.  In 
a  cold  climate  fuch  as  ours,  thofe  parts  only  into  which  the 
oil  is  rubbed  muft  be  expofed  naked.  The  other  parts  muft 
be  covered  with  warm  clothing.  In  this  manner  each  part 
of  the  body  muft  be  rubbed  with  oil  in  fucceffion,  as  quickly 
as  poftible,  and  be  then  inftantly  covered.  If  the  patient 
has  boils  or  buboes,  they  muft  be  rubbed  over  gently  with 
the  oil  till  they  can  be  brought  to  fuppurate  by  means  of 
emollient  plafters.  The  perfons  who  attend  the  patients  to 
rub  in  the  oil  muft  take  the  precaution  to  rub  themfelves 
over  in  the  like  manner,  before  they  engage  in  the  operation. 
They  muft,  if  poftible,  avoid  the  breath  of  the  patient,  and 
not  be  under  any  apprehensions  of  catching  the  infection. 

P.  Luigi  then  fays  :  In  order  to  prevent  the  patients  from 
lofing  their  ftrength,  I  prefcribed  for  them,  during  four  or 
five  days,  foup  made  of  vermicelli  boiled  in  vinegar  without 
fait.  I  gave  them  fix  or  feven  times  a  day  a  fmall  fpoonful 
of  preferved  four  cherries;  preferved  not  with  honey,  but 
with  fugar,  as  the  former  might  have  occafioned  a  diarrhoea. 
When  convinced  that  the  patients  were  getting  better,  I  ufu- 
ally  gave  them  the  fifth  morning  a  cup  of  good  Mocha  coffee, 
with  a  piece  of  toafted  bifcuit  ( bifcotto )  prepared  with  fugar, 
and  I  doubled  the  latter  according  to  the  ftrength  and  im- 
provcment  of  my  patients. 

At  dinner  and  fupper  I  allowed  them  for  1^  or  20  days 
nothing  but  rice  or  vermicelli  boiled  in  water.  After  that 
period,  I  increafed  the  quantity  of  bread  in  proportion  to 
their  appetite.  In  fummer  they  had  foup  made  of  fmall 
pompions,  and  of  herbs  in  winter,  without  any  other  addi¬ 
tion  than  a  little  oil  of  almonds.  I  gave  them  alfo,  according 
to  their  condition,  either  fome  oranges  or  a  very  ripe  pear, 
boiled  if  in  winter,  and  as  much  toafted  bread  as  might  enable 
them  to  digeft  their  food  eafiiy  and  leave  them  fome  appetite 
remaining.  After  the  thirtieth  or  thirty-fifth  day  I  allowed 
them  morning;  and  evening  foup  made  from  a  fowl  or  neck 
of  lamb  ;  but  I  did  not  allow  them  Hello  till  after  the  fortieth 
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day,  left  it  might  occafion  indigeftion,  which  is  very  danger¬ 
ous  and  often  mortal  in  this  diforder,  and  give  rife  to  a  new 
breaking-out  of  peftilential  boils.  After  the  fortieth  day  I 
allowed  them  to  eat  boiled  as  well  as  roafted  vealx  and  to 
drink  moderately  of  wine ;  but  I  recommended  to  them  to 
abftain  from  fifh,  falted  provifions,  pork,  four  fruits,  and,  in 
general,  every  thing  that  either  by  quantity  or  quality  might 
occafion  indigeftion. 

This  regimen  has  been  the  refult  of  obfervations  made  in 
the  c.ourfe  of  twenty-feven  years,  during  which  I  have  at¬ 
tended  patients  attacked  by  the  plague.  It  has  been  ap¬ 
proved  by  the  ableft  phyftcians ;  and  long  experience  has 
ihewn  that  it  is  the  heft  calculated  to  guard  againft  the  dan¬ 
gerous  confequences  of  this  horrid  difeafe. 

According  to  the  accounts  of  Mr.  Baldwin,  among  the 
thoufands  who  died  of  the  plague  in  Upper  and  Lower  Egypt, 
there  was  not  one  perfon  who  had  been  employed  in 
carrying  oil ;  from  which  I  concluded  that  oil  mult  alfo  be 
a  prefervative  againft  it.  I  therefore  put  in  practice  this 
idea  in  regard  to  all  thofe  perfons  who  were  infe&ed  without 
knowing  it,  and  I  always  found  it  infallible  in  its  effects,  as 
will  appear  from  the  following  ftriking  proofs  : — In  the  year 
1 793,  tw^enty-one  Venetian  failors  refided,  day  and  night,, 
for  five  days,  with  three  perfons  ill  of  the  plague,  who  after¬ 
wards  died,  and  preferved  themfelves  from  infection  by  often 
rubbing  with  oil  in  the  manner  above  directed.  The  fame 
year  three  Armenian  families,  one  conftfting  of  thirteen,  the 
fecond  of  eleven,  and  the  third  of  nine  perfons,  remained 
with  fome  of  their  relations  ill  of  the  plague ;  and  though 
they  lay  in  the  fame  apartment  with  them,  according  to 
their  cuftom,  and  even  in  the  fame  bed,  and  held  the  fick  in 
their  arms,  none  of  them  were  attacked  by  the  difeafe,  be- 
caufe,  in  confequence  of  my  advice,  they  daily  rubbed  their 
bodies  over  with  oil.  In  the  year  1794,  a  healthy  poor 
woman  attended  thirteen  perfons  ill  of  the  plague  ;  remained 
with  them  day  and  night,  and  yet  was  preferved  from  this 
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horrid  difeafe  by  anointing  herfelf  with  oil.  The  fame  year 
two  perfons  attacked  by  the  plague  remained  feveral  days  in 
the  fame  houfe  with  the  numerous  family  of  M.  Natale 
Pezer,  a  Ragufan ;  but  the  family  employed  oil,,  as  above 
mentioned^  and  were  perfe&ly  free  from  infection. 

I11  a  word;  this  wonderful  prefervative  has  fo  much  re¬ 
putation  at  Smyrna;  that  almoft  all  the  inhabitants,  though 
perfe&ly  found,  when  the  unfortunate  infection  makes  its 
appearance^  immediately  fecure  themfelves  againft  it  by  re¬ 
peated  rubbing  with  oil. 

When  this  operation  is  ufed  as  a  preventive,  it  is  not 
neceflfary  that  it  fhouid  be  performed  in  the  fame  manner  as 
on  thofe  infected.  As  it  is  not  done  for  the  purpofe  of  pro¬ 
moting  perfpiration,  but  merely  to  prevent  the  infection 
from  penetrating  through  the  pores,  it  is  not  requifite  that  it 
fhouid  be  performed  with  the  fame  fpeed  as  when  for  curing 
the  diforder;  nor  is  it  neceffary  to  abftain  from  flefh  and  to 
ufe  foups  ;  but  it  will  be  proper  to  ufe  only  fowls  or  veal  for 
ten  or  twelve  days  boiled  or  roafted,  without  any  addition  or 
feafoning  (condiment 0) .  In  the  laft  place,  it  will  be  necef¬ 
fary  to  guard  againft  fat  and  indigeftible  food,  and  fuch 
liquors  as  might  put  in  motion  or  inflame  the  mafs  of  the 
blood. 

Careful  and  repeated  rubbing  of  the  whole  body  with 
oil  prevents  the  breaking  out  of  new  boils,  which  often 
take  place  after  the  oil  has  been  firft  ufed.  The  oil  muft  be 
applied  as  foon  as  poflible  after  the  infection  has  been  com¬ 
municated  :  if  omitted  for  four  or  five  days,  it  will  be  of  no 
effect.  Diarrhoea  in  this  difeafe  is  a  fymptom  of  death,  and 
difficult  to  be  cured ;  but  the  editor  adds,  in  a  note,  that 
Father  Luigi,  by  the  ufe  of  oil,  was  enabled  to  recover  four 
perfons  who  had  been  already  attacked  by  it.  The  abun¬ 
dant  perfpiration  produced  by  the  oil  not  only  prevents  new 
buboes  from  breaking  out,  but  in  a  few  days  brings  thofe 
which  have  appeared  to  fuppuration,  or  makes  them  vanifli 
entirely. 
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In  the  courfe  of  five  years,  during  which  friCtion  with  oil 
was  employed  in  the  hofpital  at  Smyrna,  of  250  perfons  at¬ 
tacked  by  the  plague  the  greaier  part  were  cured ;  and  this 
would  hare  been  the  cafe  with  the  reft  had  they  not  neglect¬ 
ed  the  operation,  or  had  it  not  been  employed  too  late  after 
their  nervous  fyftem  had  been  weakened  by  the  difeafe  fo  as 
to  render  them  incurable.  Immenfe  numbers  of  people 
have  been  preferred  from  the  effects  of  this  malady  by  the 
above  means;  and  of  all  thofe  who  have  anointed  them- 
felves  with  oil  and  rubbed  it  well  into  their  bodies,  not  one 
has  been  attacked  by  the  plague,  even  though  they  ap¬ 
proached  perfons  already  infeCted,  provided  they  abftained 
from  heavy  and  indigeftible  food. 

The  above  account  of  P.  Luigi  is  accompanied  with  feve- 
ral  atteftations  of  the  efficacy  of  oil,  both  as  a  cure  and  a 
preventive,  figned  by  B.  Giraud  the  Imperial  conful,  and 
F.  Merry  the  Englifh  conful,  at  Smyrna. 

We  are  informed  by  Count  von  Berchtold,  that  this  me¬ 
thod  of  cure  is  at  prefent  employed  with  the  beft  effects  in 
Egypt,  Conftantinople,  and  Wallachia;  and  that  great  care 
has  been  taken  to  ma]ce  it  generally  known  both  in  the  Eaft 
and  in  thofe  countries  that  carry  on  trade  in  the  Levant. 

This  important  difeovery,  which  does  fo  much  credit  to 
our  countryman  Mr.  Baldwin,  deferves  the  ferious  confide- 
ration  of  all  medical  men  ;  for,  if  olive  oil  has  been  found 
efficacious  in  curing  or  preferring  agajnft  one  fpccies  of  in¬ 
fection,  it  is  not  abfurd  to  fuppofe  that  the  fame,  or  other 
kinds  of  oil,  might  be  productive  of  much  benefit  in  other 
malignant  infectious  difeafes.  We  hope  foon  to  hear  of 
fome  trial  being  made  with  it  in  this  country.  Would  it 
be  of  any  fervice  in  the  yellow  fever,  fo  prevalent  in  the 
weftern  world  ? 
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VII.  E.i  lamination  of  the  Experiments  and  new  Obfervations 
of  G.  Pear  so  n,  M.D.  on  Human  Urinary  Concretions  * ; 
and  a  Comparifon  of  the  Ref alts  obtained  by  that  Chemijl 
with  thofe  of  Scheele,  Bergman,  and  fome  of  the 
French  Chemijls .  By  C.  Fourcroy.  From  Annales 
de  Chimie,  Vol.  XXVII. 

Dr.  George  Pearfon,  an  Englifli  chemift,  well  known  Toy 
his  very  ufeful  labours,  and  particularly  his  ingenious  expe¬ 
riments  on  the  decompofition  of  the  carbonic  acid,  in  his 
Experiments  and  Olfer-vaiions  tending  to  fbew  the  Compo- 
fit  ion  and  Properties  of  Urinary  Concretions ,  inferted  in  the 
Philofophical  Tranfadlions  for  1798,  endeavours  to  prove 
that  the  calculi  of  the  human  bladder  are  compofed  of  a 
particular  matter  hitherto  not  well  known  to  chemifts ; 
which  Scheele,  according  to  his  opinion,  neglected  to  ftudy, 
and  which  he  calls  the  uric  oxyd.  As  this  conclufion  tends 
to  overturn  completely  the  difeovery  of  the  illuftrious  Swede, 
confirmed  by  Bergman,  refpedting  the  acid  of  the  human 
urinary  balculus,  and  the  refult  of  very  numerous  experi¬ 
ments  which  I  fince  made  on  that  animal  concretion,  (a  re¬ 
fult  which  ferved  to  confirm  in  many  points  the  fir  ft  data  o* 
Scheele,  according  to  which  the  exprelfion  of  lithic  acid  had 
been  adopted  in  the  new  nomenclature,)  I  thought  it  my  duty 
to  examine  with  particular  care  the  long  diflertation  of  Dr. 
Pearfon.  I  was  befides  induced  to  do  fo  by  the  lively  inter- 
eft  which  it  is  pretty  generally  known  I  take  in  every  thing 
that  regards  the  analyfis  of  animal  fubftances ;  and  the  more 
fo  at  prefent,  on  account  of  the  refearches  refpedting  urine 
on  which  I  and  Cit,  Vauquelin  have  been  for  feveral  years 
employed.  Inftead  of  finding  ourfelves  anticipated  on  this 
fubjedf  by  this  able  Englifli  chemift,  I  was  not  a  little  afto- 
niftied  to  difeover  in  his  diflertation  a  great  number  ot  aflfer- 

*  For  Dr.  Pearfon’s  paper  on  this  iubje£t,  fee  Philofoph.  Mag.  vol.  ii. 
p.  38  and  130. 

S  4  Rons 


5  6  4  Tour  Cray's  Examination  of 

tions  and  facts  which  {hew,  that  the  author  feems  not  to 
have  accurately  comprehended  the  labours  of  Scheele,  and 
that  he  feems  to  have  overlooked  the  refearches  which  I 
publifhed  on  the  fame  fubjedt,  though  he  quotes  me  in  re¬ 
gard  to  fome  facts,  but  only  as  one  of  thofe  who  may  be 
confidered  as  almoft  a  ftranger  to  the  object  which  he  had 
in  view.  It  alfo  appears  to  me,  that  the  experiments  he 
made,  inftcad  of  contradicting  the  faCts  obfcrved  by  Scheele 
and  myfelf,  and  the  confcquences  I  have  thence  deduced  in 
regard  to  the  nature  of  urinary  concretions,  are  rather  cal¬ 
culated  to  confirm  them. 

What  I  mean  to  eftablifh  in  this  memoir  requires,  ift. 
That  I  fhould  give  an  exaCt  account  of  Dr.  Pcarfon’s  experi¬ 
ments  :  sd.  That  I  compare  with  his  refults  the  faCts  ob- 
ferved  bv  Scheele  and  Bergman :  and  that  I  add  to  them 
thofe  which  I  obferved  myfelf:  and,  3d,  That  I  draw  from 
this  comparifon  thofe  inductions  which  form  the  princi¬ 
pal  part  of  this  memoir. 

The  firffc  pages  of  this  diflertation  contain  a  very  concife 
account  of  the  labours  of  Scheele,  Bergman,  Fourcroy, 
Link,  and  Black.  But  I  muft  here  obfcrve,  that  this  fhort 
notice  is  far  from  being  fufficient  to  give  an  accurate  idea  of 
thefe  labours ;  that  it  is  very  fmgular  to  hear  Dr.  Pearfon 
lay,  that  the  particular  matter  of  which  he  intends  to  fpeak, 
and  which  he  fays  he  obtained  by  difTolving  concretions  in 
ley  of  fixed  cauflic  alkali  and  precipitating  it  by  means  of 
acids,  was  confidered  as  of  little  importance  by  Scheele, 
who,  he  fays,  of  courfe  never  made  any  refearches  in  regard 
to  its  properties ;  whereas,  if  we  read  with  attention  the 
ma fieri y  differtation  of  the  Swedifh  chemift,  we  fhall  find 
that  it  was  this  matter  which  he  confidered  as  his  real  acid 
of  calculus,  and  which  we  have  fince  called  the  hthlc  acid. 
T  myfelf  have  feveral  times  announced  in  my  works,  parti¬ 
cularly  under  the  article  of  calculus  in  the  Diffiicnnaire  de 
Cblmie  Encyclopedique ,  inferred  in  the  Anna  Us  de  Chimte , 
1 7 93 >  tom’  that  it  was  thus  that  I  prepared  the  lithic 
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acid  for  my  Ic&ures.  Nor  is  it  accurate  to  fay,  that  the 
acid  fublimate  obtained  by  Schcele  by  treating  the  urinary 
calculi  by  lire,  was  taken  for  the  fame  as  the  precipitate  of 
their  folution  in  fixed  alkali  by  an  acid,  fmee  the  French 
chemifts,  in  announcing  that  a  portion  of  the  lithic  acid 
was  fubliniated  without  decompolition,  propofed  the  procefs 
of  fublimation  to  obtain  the  lithic  acid ;  and  fince  I  have 
particularly  deferibed  the  decompolition  of  the  greater  part 
of  this  acid  by  fire,  when  I  announced  its  property  of  being 
convertible  into  the  Pruffic  acid.  But  I  lhall  now  proceed  to 
detail  the  experiments,  as  I  fhall  have  occafion  feveral  times 
to  Ihew  that  Dr.  Pearfon  has  been  Angularly  milled  in  re¬ 
gard  to  our  lithic  acid. 

[Cit.  Fourcroy  then  gives  a  pretty  full  account  of  Dr. 
Pearfon’s  experiments,  which  it  would  be  ufelefs  to  repeat 
here,  as  we  have  already  in  the  laft  two  numbers  of  the  pre¬ 
sent  work  laid  the  paper  at  full  length  before  our  readers. 
On  Dr.  Pearfon’s  expreffion  (Phil.  Mag.  vol.  ii.  p.  130),  <c  I 
u  fhall  next  relate  fome  experiments  made  in  order  to  ob- 
u  tain  the  acid  fublimate  of  Scheele,  or  lithic  acid  of  the 

new  fyllem  of  chemiflry,”  the  French  chemift  makes  the 
following  remark :  cc  I  mull  obferve  that  thefe  words  prove 
that  Dr.  Pearfon  did  not  underhand  very  clearly  the  refults 
of  Scheele  and  of  the  French  chemifts;  for  neither  the  one 
nor  the  other  have  ever  conlidered  as  real  lithic  acid  the 
product  fubliniated  by  Are  from  the  urinary  calculus,  but 
only  the  matter  of  the  whole  calculus  precipitated  in  cryftals 
from  the  boiling  water  with  which  it  has  been  treated,  or  from 
its  folution  in  fixed  cauftic  alkali  by  an  acid.  I  mull  remark 
here  alfo,  that  Scheele  in  his  difiertation  has  accurately  dif- 
tinguilhed  this  fubliniated  portion  from  the  real  acid  ol  die 
urinary  calculus  not  treated  by  Are  ;  that  he  has  compared 
it  to  the  volatile  acid  fait  of  amber ;  and  that  Cit.  Yauque- 
lin,  in  an  article  which  he  furnifhed  for  Defchamp’s  Trails 
ile  la  Lithotomic ,  vol.  i.  p.  13c,  &c.  took  great  care  to  point 
out  that  the  fublimated  produce  of  the  calculus  of  the  b  1  a  cl  - 
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der  was  nothing  but  the  matter  of  the  calculus  altered  and 
changed  in  its  nature/’ — Citizen  Fourcroy  concludes  his 
abridgement  of  Dr.  Pearfon’s  paper  as  follows  :  u  I  thought 
it  my  duty  to  give  an  account  oi  all  his  [Dr.  Pearfon  sj 
experiments  and  refu!  ts,  in  order  that  it  might  be  more  eafv 
to  compare  what  he  has  done  with  the  refearches  of  Scheelc 
and  thofe  made  by  myfelf.  By  giving  a  fimilar  abridgement 
of  the  latter  alfo,  it  may  be  then  feen  whether  Dr.  Pearfon 
has  made  ufeful  additions  to  the  difeoveries  which  preceded 
his  labour,  and  whether  the  conclufions  which  he  thinks 
himfelf  authorifed  to  deduce  from  his  experiments  can  be, 
found  in  them.”  Cit.  Fourcroy  then  proceeds  as  follows  :] 


A  jJjort  Account  of  the  Refearches  of  Scheele  and  Bergman , 

and  of  thofe  made  by  myfelf. 

When  the  illuftrious  Scheele  read  in  1 776,  to  the  Academy 
of  Stockholm,  his  examination  of  the  bezoar,  or  (tone  of  the 
human  bladder,  no  one  then  had  an  accurate  idea  of  the 
nature  of  this  concretion,  though  Margraf  had  already  ob- 
ferved,  that  it  was  not  formed  of  an  abforbing  earth,  as  was 
pretty  generally  believed  before  him,  and  as  has  been  re¬ 
peated  fo  often  fince  in  many  works  on  medicine.  Scheele 
obferves  in  the  beginning  of  his  differtation,  that  he  exa¬ 
mined  feveral  calculi,  fmsoth,  rough,  or  angular ;  that  he 
found  them  poffefs  the  fame  nature  and  properties  :  it  is 
therefore  the  hiiiory  of  the  genus  that  he  meant  to  give. 
His  memoir  is  divided  into  ten  fc&ions,  To  afeertain  pro¬ 
perly  the  value  oi  his  labour,  I  mull  here  make  the  reader 
follow  him  through  thefe  feet  ions. 

I.  The  fulphuric  acid  diluted  produces  no  eflfedl  on  the 
calculus  ;  but  concentrated  by  difillation  it  diflolves  it :  the 
iolution  di (tilled  to  drynefs  leaves  a  black  coal,  giving  off 
fulphureous  acid  fumes. 

F.  Ihe  muriatic  acid,  diluted  or  concentrated,  has  no 
ef  ee[  ever  by  ebulhuion  on  the  urinary  calculus. 


III.  Weak 
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III.  Weak  nitric  acid  attacks  it  cold  :  with  the  afliftance 
of  heat  there  is  produced  an  effervescence  and  red  vapour ; 
the  calculus  is  entirely  diffolved,  and  carbonic  acid  is  dif- 
engaged.  This  Solution  is  acid,  even  when  Saturated  with 
the  calculus :  it  gives  a  beautiful  red  colour  to  the  Skin  in 
half  an  hour ;  when  evaporated  it  becomes  of  a  blood  red ; 
a  drop  of  acid  then  added  deftroys  the  colour ;  it  does  not 
precipitate  the  muriat  of  barytes  nor  metallic  Solutions,  even 
with  the  addition  of  an  alkali  ;  the  latter  makes  it  turn 
yellow ;  a  Superabundance  of  alkali  gives  it,  by  digcftion,  a 
rofe  colour,  as  well  as  the  property  of  precipitating  fulphafe 
of  iron  black,  fulphat  of  copper  green,  nitrat  of  Silver  grey, 
t,he  fuperoxygenated  nitrat  of  mercury  and  Solutions  of 
zinc  and  lead  white.  The  Same  nitric  Solution  of  the  calcu¬ 
lus  of  the  bladder  gives,  with  lime  water,  a  white  precipitate, 
which  diffolves  without  effervefcence  in  the  nitric  and  muri¬ 
atic  acids  without  destroying  their  acidity.  The  oxalic  acid 
added  to  the  nitric  Solution  gives  no  precipitation. 

IV.  PotaSh  united  to  the  carbonic  acid  does  not  diffolve 
the  urinary  calculus,  either  hot  or  cold;  but  a  perfectly 
cauftic  ley  of  the  fame  alkali,  without  any  trace  of  the 
carbonic  acid,  diffolves  it  even  cold.  This  folution  is  yellow, 
of  a  fweetifli  tafte ;  it  is  precipitated  by  all  the  acids,  even 
the  carbonic;  it  does  not  render  lime  water  turbid;  it  de¬ 
composes  and  precipitates  metallic  Solutions,  thofe  of  iron 
brown,  of  copper  grey,  of  Silver  black,  of  zinc,  mercury  and 
lead  white :  it  exhales  an  odour  of  ammonia. 

V.  Lime  water  diffolves  the  calculus  by  digeftion ;  200 
parts  alrnoft  arc  neceflary  to  take  up  one ;  it  then  lofcs  its 
Sharp  tafte;  this  Solution  is  precipitated  in  part  by  acids. 

VI.  Pure  water  diffolves  entirely  the  ftonc  of  the  human 
bladder;  but  it  is  neccffary  to  boil,  for  Some  time,  360  parts 
with  one  part  of  the  calculus  reduced  to  powder  to  effedt  a 
folution.  This  folution,  being  then  complete,  reddens  a 
tincture  of  turnfole;  does  not  render  lime  water  turbid; 

and 
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and  on  cooling  depofits  almoft  every  thing  it  contains  in 
fin  all  eryftals. 

VII.  Seventy-two  parts  (grains)  of  this  calculus,  diftilled 
In  a  fmall  glafs  retort  over  an  open  fire  urged  fo  as  to  bring 
the  veffel  to  a  red  heat,  produced  water  of  ammonia  like 
Itartfhorn,  and  a  brown  fublimate  without  oil :  there  re¬ 
mained  twelve  parts  or  I  of  a  black  charry  fubfiance, 
which  preferved  its  colour  on  red  hot  iron  in  the  open  air. 
The  brown  fublimate,  weighing  28  parts,  grew  white  by  a 
fecond  fublimation ;  it  was  deftitute  of  fmell,  even  when 
moifiened  by  an  alkali ;  its  taftc  was  acid  ;  it  diffolved  in 
water  by  ebullition;  alcohol  diffolved  it  alfo,  but  in  lefs 
quantity  than  wratcr :  it  did  not  precipitate  lime  water,  and 
refembled  the  fuccinic  acid. 

From  the  fadts  in  thefe  feven  fedlions,  Scheele  concludes 
that  the  urinary  calculus  does  not  contain  either  fulphuric 
acid  or  lime ;  but  that  it  is  compofcd  of  a  concrete  acid, 
oily,  volatile,  mixed  with  a  little  gelatinous  matter,  which- 
acquires  new  properties  and  changes  its  nature  by  the  nitric 
acid. 

VIII.  Fie  fays  he  found  a  little  of  this  acid  in  all  urine, 
even  in  that  of  children.  This  liquor  evaporated  to  T~-T  of 
its  weight  (14  pounds  reduced  to  2  ounces)  depofits  a  fubtle 
powder  fimilar  to  the  calculus,  which  adheres  to  the  vefiel, 
and  which  the  cauftic  alkali  diffolves  very  eafily.  The  de- 
pofit  from  the  urine  of  patients  labouring  under  fevers  ex¬ 
hibited  the  fame  nature ;  it  is  formed  in  clofe  veflcls  as  wrell 
as  in  thole  that  are  open ;  it  is  re-diffolved  by  means  of 
heat,  and  its  precipitation  is  owing  only  to  the  cooling  of 
the  urine. 

IX.  All  urines  thus  contain  phofphat  of  lime,  kept  in 
folution  by  an  excefs  of  the  phofphoric  acid ;  which  is  the 
reafon  that  it  reddens  blue  paper,  and  depofits  a  white 
powder  by  means  of  ammonia.  Urine  gives  of  it  of  its 
weight.  I  his  precipitate  diffolved  in  the  nitric  acid  is 

rendered 
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rendered  turbid  by  the  addition  of  the  fulphuric  acid,  which 
forms  with  it  a  fulphat  of  lime;  the  fu per natant  liquor, 
when  evaporated,  leaves  the  phofphoric  acid  after  feparating 
the  nitric  acid  by  evaporation.  The  urine  of  diftafed  per- 
fons  is  more  acid,  and  contains  more  phofphat  of  lime,  than 
that  of  healthy  perfons. 

X.  It  refults  from  all  thefe  fadls,  fays  Schecle  in  con¬ 
cluding  his  diflertation,  that  urine,  independently  of  the 
fubftances  already  known,  viz.  the  muriats  of  potafli,  foda, 
and  ammonia,  the  phofphat  of  foda  and  ammonia,  and  an 
oily  extradive  matter,  contains  a  concrete  acid,  hitherto 
unknown,  (which  forms  the  urinary  calculus,)  and  phof¬ 
phat  of  lime. 

I  have  mentioned  with  accuracy,  and  without  omitting;  a 

J  7  O 

fingle  experiment,  the  labour  of  Scheele,  becaufe  it  appeared 
to  me  neceffary  to  do  fo,  in  order  to  eftablifli  an  eafy  and 
precife  comparifon  between  his  experiments,  and  thofe  of 
Dr.  Pearfon. 

The  difeovery  of  Scheele,  communicated  to  the  Academy 
of  Stockholm,  was  confirmed  by  Bergman,  who  gave,  under 
the  title  of  an  addition,  a  memoir  containing  his  own  ex¬ 
periments  011  the  ft  one  of  the  human  bladder,  with  which 
he  was  occupied  at  the  fame  time  as  his  pupil  and  friend; 
and  it  may  be  readily  perceived  what  muft  be  the  weight  of 
the  aflent  of  that  celebrated  man,  who  firft  introduced  into 
the  defeription  of  chemical  phenomena,  and  the  reafoning 
on  them,  the  purity,  precifton,  and  method  of  the  geome¬ 
tricians.  In  announcing  that  his  experiments  conducted 
him  to  the  fame  conclufion,  viz.  that  the  urinary  concretion 
was  compofed  chiefly  of  a  particular  acid ;  he  fays  he  found 
fome  differences,  which,  though  he  aferibes  them  to  thofe  of 
fubftances  which  they  had  both  examined,  were,  however, 
found  in  all  thofe  which  he  treated.  It  is  of  importance 
that  I  fhould  relate  here  the  differences  obferved  by  Berg;- 
man,  hccaufe  they  may  ferve  to  explain  thofe  which  were 
®bferved  by  Dr.  Pearfon  himfelf,  and  which  led  him  to 

draw 
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draw  a  conclulion  contrary  to  that  of  the  illuftrious  Swediftf 
chemifts  whom  he  combats  in  his  memoir. 

1.  Berg-man  never  fucceedcd  fo  far  as  to  diffolve  com- 
pletely  urinary  concretions  in  diftilled  water,  or  in  the  nitric 
acid  5  but  at  the  fame  time  the  greater  part  was  diffiolved  in 
the  latter,  efpecially  when  precautions  were  taken  to  employ 
an  excefs  of  the  folvent,  fragments  of  calculus  inftead  of 
powder,  a  veffiel  fufficiently  fmall  to  permit  the  infoluble 
matter  to  be  collected ;  and  by  keeping  the  matters  at  a  heat 
near  that  of  boiling  water,  there  was  feparated  a  white 
fpongy  matter,  on  which  water,  alcohol,  acids,  and  am¬ 
monia  had  no  adtion ;  dividing  itfelf  into  very  minute  par¬ 
ticles  by  ebullition,  though  ftill  infoluble ;  giving  by  fire  a 
coal  difficult  to  be  incinerated,  and  of  which  the  allies  were 
infoluble  in  the  nitric  acid.  He  never  had  enough  of  this 
fubftance  to  enable  him  to  become  better  acquainted  with 
its  nature* 

2.  Though  the  nitric  folution  of  the  calculus  is  not  pre¬ 
cipitated  by  the  oxalic  acid,  Bergman  thinks  that  lime  may 
be  found  in  it  in  union  with  fome  matter  that  prevents  it  from 
being  precipitated ;  and  he  finds  a  proof  of  this  in  the  allies 
of  burnt  urinary  calculus,  which  exhibited  the  fame  pheno¬ 
mena  as  lime  in  his  experiments.  The  nitric  folution  of  cal¬ 
culus  evaporated  to  drynefs,  and  burnt  or  calcined  to  white- 
nefs,  gave  him  alfo  traces  of  lime.  The  concentrated  ful- 
phuric  acid  thrown  into  this  folution  when  evaporated,  ex¬ 
hibited  likewife  fmall  cryftals  of  the  fulpliat  of  lime.  This 
earth  rarely  exceeds  ~o  in  the  urinary  calculus, 

3.  The  concentrated  fulphuric  acid  difiblves  the  calculus 
with  effervefcence  by  the  means  of  heat ;  it  becomes  of  a 
blackilh  brown  colour :  a  little  water  added  to  this  folution 
makes  it  immediately  coagulate ;  a  great  deal  of  this  liquid 
re-diffolves  the  whole  coagulum,  and  forms  a  folution  of  a 
yellowifh  brown  colour.  The  muriatic  acid  has  no  action 
on  the  urinary  calculus,  and  deprives  it  of  no  part  of  its 
l«ne. 


4.  Berg- 
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4.  Bergman  frequently  mentions  the  red  colour  affinal ed 
by  the  nitric  folution  of  the  urinary  calculus  when  fponta- 
nedufly  evaporated  in  the  air,  or  by  the  action  of  fire  ;  even 
when  it  does  not  contain  an  eXcefs  of  free  nitric  acid :  he 
obferves  that  this  colour  difappears  by  the  addition  of  acids 
and  alkalies ;  that  it  becomes  black  by  the  adtion  of  a  flrong 
fire ;  that  the  calculus  thus  diffolved  and  evaporated  is  after¬ 
wards  foluble  in  all  acids ;  that  by  employing  the  nitric  acid 
too  much  concentrated,  the  calculus  is  wholly  reduced  into 
froth  ;  that  the  fudden  fwelling-up  of  the  folution  when  ra¬ 
pidly  heated  is  confiderable,  and  the  foam  of  a  bright  red  ; 
that  alkalies  do  not  feparate  the  calculus  from  the  nitric  acid, 
but  unite  with  it  as  they  do  when  two  acids  are  prefented  to 
them  m?  that  the  red  mafs  obtained  by  evaporation  of  the  ni¬ 
tric  folution  is  very  different  from  the  concrete  acid  of  the 

j 

calculus  in  its  colour,  its  deliquefcence,  the  rofe-coloured 
tint  which  the  fmalleft  quantity  of  it  communicates  to  water, 
its  folubility,  and  its  lofs  of  colour  by  the  muriatic  acid,  the 
fpots  which  it  leaves  on  the  (kin,  on  bones,  glafs,  paper, 
efpecially  by  the  aid  of  time  and  heat.  He  aferibes  thefe  re¬ 
markable  effects  to  the  alteration  produced  in  the  native  acid 
of  the  urinary  calculus  by  the  nitric  acid,  rather  than  to  a 
precipitation  with  the  latter. 

5.  Bergman,  in  mentioning  that  he  made  many  other  ex¬ 
periments  on  the  flone  of  the  bladder,  takes  care  to  point  out 
that  they  prove  nothing  more  or  any  way  different  from 
what  Scheele  has  laid  in  his  excellent  memoir.  All  re- 
fearches,  fays  he  at  the  end  of  his  addition,  for  the  purpofe 
or  difeovering  a  remedy  for  this  difeafe,  ought  to  be  founded 
on  a  perfect  knowledge  of  the  properties  of  the  calculus.  He 
obferves  that  alkalies  are  the  only  truly  adtive  remedies, 
the  efficacy  of  which  has  been  acknowledged  by  medical 
experience,  in  concert  with  chemical  refearches.  He  con¬ 
cludes  his  note  by  announcing  that  he  hoped  to  be  able  to 
determine  more  accurately  whether  all  calculi  of  the  bladder 
.were  really  of  the  fame  nature.  But  during  the  eight  years. 

which 
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which  were  added  to  his  life  after  this  epoch  17 76  (he  died 
in  1784)  his  occupations  and  deranged  ltate  of  health  pre¬ 
vented  him  from  completing  this  labour,  as  he  wrote  110- 
thino*  more  than  what  I  have  here  made  known. 

[To  be  concluded  in  tiie  next  Number.] 


VIII.  Ohferv atlons  on  the  Garden  Spider ,  and  the  JSIethod  it 

employe  to  coijlrutt  its  IVeb.  By  an  anonymous  Author . 

From  the  Journal  de  Phyfique,  Vendemialre ,  An.  VII. 

T H  O  IT  G  H  the  natural  hiftory  of  infedts  be  not  the  par¬ 
ticular  objebt  of  my  ftudies,  I  never  ncgledt  any  fadls, de¬ 
lating  to  that  fcience,  with  which  accident  may  make  me 
acquainted.  In  the  month  of  Germinal  lalt  I  had  before 
my  windows  fome  Ihrubs  in  pots ;  and  one  day,  when  it 
was  very  warm,  I  removed  them  from  the  fun,  and  placed 
them  on  the  floor  of  my  chamber.  Calling  my  eyes  on 
them  about  an  hour  after,  I  was  not  a  little  furprifed  to  fee 
a  pretty,  Imall,  vertical  fpider’s  web,  which  extended  from 
one  Ihrub  to  another.  It  was  not  aboVe  two  inches'  in  dia¬ 
meter  *  but  the  concentric  circles  and  radii  were  exceedingly 
numerous.  Nothing  could  be  more  elegant :  and  the  ceri- 
tre  of  it  was  quietly  occupied  by  a  (mail  fpider,  not  larger 
than  the  head  of  a  pin.  I  was  certain  that  this  web  had  not 
exifled  an  hour  before,  as  I  had  removed  my  pots  one  after 
the  other ;  and  I  could  not  conceive  how  fo  much  work, 
that  mull  have  required  fo  many  journeys,  could  have  been 
completed  fo  foonj  but  what  increafed  my  aftohifhment 
not  a  little  was,  that  each  pot  was  placed  in  a  fmall  veflel 
filed  with  water,  Suppoling  then  that  the  fpider  had  gone 
from  the  one  (limb  to  the  other  to  fix  its  threads,  it  mult 
have  been  obliged  to  crofs  the  water,  which  appeared  to  me 
improbable,  as  the  animal  was  not  of  the  aquatic  kind. 

I  then  recollected  a  fimilar  fa£t,  which  I  had  obferved  the 

year 
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year  before  in  company  with  fome  of  my  friends,  and  which 
had  appeared  to  us  equally  wonderful.  We  were  walking 
in  the  gardens  of  a  country-feat,  much  neglected  for  feveral 
years,  where  we  faw  an  alley  of  horfe-beeches,  the  branches 
of  which  left  a  paflage  of  fcarcely  five  or  fix  feet,  barred  up, 
as  it  were,  by  a  multitude  of  fpiders*  web3  in  a  vertical  po¬ 
rtion.  As  we  began  to  enquire  how  the  fpiders  had  been 
able  to  convey  their  threads  from  one  fide  of  the  alley  to  the 
other  through  fo  many  leaves  and  branches,  one  of  the  com¬ 
pany  faid  that  the  threads,  in  all  probability,  had  been  floated 
to  the  other  fide  by  the  wind,  and  that  they  had  been  caught 
and  retained  by  the  oppofite  branches.  The  problem  feemed 
itfcis  refolved,  and  the  convocation  turned  upon  fome  other 
fubjetd.  The  faff,  however,  which  had  taken  place  in  my 
chamber,  where  the  air  was  in  a  ftate  of  perfect  tranquillity, 
Clearly  convinced  me  that  the  threads  of  thefe  infects  had 
not  been  tranfported  by  the  wind  ;  and  that  they  mufl  have 
fome  direct  method  of  conveying  them  from  one  place  to 
another. 

I  was  then  induced  to  fuppofe  that  thefe  fpiders  were 
themfelves  acquainted  with  fome  method  of  projedting  their 
threads,  from  the  point  where  they  are  ftationed,  to  another 
at  which  they  wifh  to  arrive.  In  confequence  of  this  idea,  I 
refolved  to  make  fome  experiments.  I  removed,  by  means  of 
a  feather,  the  finall  fpider  from  the  middle  of  its  web  ;  and 
to  be  fure  that  no  floating  thread  adhered  to  it,  I  moved 
another  feather  feveral  times  around  that  on  which  the 
fpider  was  placed.  I  t^er^ave  it  a  gentle  (hake,  which  made 
the  infect  defeend  feven  of  eight  inches,  extending  its  legs 
and  fpimiing.  It  then  remained  ftationary  in  a  horizontal 
fituation,  having  all  it^egs  folded  up  on  its  belly,  where  it 
had  applied  its  thread  ;  fo  that  it  feemed  to  be  fufpended  by 
the  middle  of  its  body.  I  faw  it  from  time  to  time  make 
half  a  turn,  very  fpeedily,  fometimes  to  the  right  and  fome- 
times  to  the  left,  and  this  movement  was  perfectly  fponta-. 
neous  3  for  there  was  no  agitation  in  the  air  or  the  feather, 
Vo;u  II,  T  which 
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which  I  had  fixed  to  the  back  of  a  chair.  After  being  fui- 
pended  in  this  manner  half  an  hour,  thefmall  fpid&r  made  a 
Hidden  fpring  towards  my  bread,  raifmg  itfelf  rapidly  by  an 
oblique  line,  which  made  ait  angle  of  40  or  50°  with  the- 
perpendicular.  I  repeated  this  experiment  feveral  times; 
and  I  always  obferved  that  the  fpider,  after  having  remained 
a  few  moments  fufpended,  conftantly  role  in  an  oblique  di¬ 
rection,  in  order  to  reach  forne  neighbouring  object. 

My  attention  being  diverted  by  forqething  elfe,  I  did  not 
then  carry  my  obfervations  any  farther;  but  in  the  month 
of  Thermidor  laft,  having  found  under  my  fhrubs  one  of  thele 
fpiders,  about  the  fize  of  a  grain  of  hemp-feed,  I  refumed 
my  former  experiments  ;  and,  being  furnifhed  with  a  mag¬ 
nifying  glafs,  1  attentively  examined  every  thing  that  palled 
at  the  moment  when  the  fpider  was  in  fufpenfion.  It  was 
not  long  before  I  faw,  very  diftinCtly,  a  pretty  large  thread 
iffue  in  a  jet  from  its  anus,  and  rife  diagonally,  making  with 
the  thread  of  fufpenfion  an  angle  of  about  450.  This  thread 
was  lengthened  about  feven  or  eight  inches,  at  lead:,  per 
fecond.  When  the  thread  reached  a  neighbouring  body  it 
remained  there  attached ;  and  the  infeCt  then  making  half 
a  turn,  darted  out  another  on  the  oppolite  fide,  and  pro¬ 
ceeded  thus  alternately  five  or  fix  times.  The  fpider  then 
mounted  with  rapidity,  and  traverfed  thefe  different  threads, 
which  became  ftretched  horizontally,  by  I  know  not  what 
operation,  though  at  firft  they  would  have  formed  an  angle 
of  90°,  the  fummit  of  which  was  occupied  by  the  fufpended 
animal.  Scon  after  I  faw  a  multitude  of  other  threads  efla- 
bhfhed  between  thefe  principal  ones  ;  and  the  work  was  car¬ 
ried  on  with  fo  much  rapidity,  that  it  was  impoffible  for  me 
to  follow’-  it  minutelv.  The  net  work  feemed  as  if  formed 

J 

by  magic ;  but  no  doubt  remained  to  me  refpeCting  the 
principal  faCt,  which  is  the  emiffion  of  the  large  tranfverfal 
threads,  an  operation  not  performed  by  chance,  but  defign, 
and  which  might  be  compared  perhaps  to  the  extenfion  of 
the  long  tentacula  of  certain  marine  animals. 


As 


Ob f creations  on  the  Garden  Spider',  275 

As  the  threads,  when  they  iffue  from  the  body  of  the 
animal,  afcend  always  obliquely,  it  appears  to  me  that  this 
is  produced  by  the  effedt  of  a  double  impulfe.  On  the  one 
part  the  infedt  forces  them  out  horizontally,  and  on  the 
other  their  own  fpecific  lightnefs  makes  them  mount  verti¬ 
cally,  from  which  there  refults  an  oblique  direction.  This 
fpecific  lightnefs  is  owing,  in  my  opinion,  to  a  kind  of  ve- 
ficle,  fhaped  like  a  very  elongated  Prince  Rupert’s  drop, 
which  is  at  the  end  of  the  thread  at  the  moment  of  its 
emiflion.  This  veficle,  the  fub fiance  of  which  feerns  to  be 
exceedingly  thin,  is  perhaps  filled  with  fome  fluid,  light,  and 
at  the  fame  time  vifcous,  which  poffefTes  the  double  pro¬ 
perty  of  making  the  thread  afcend,  and  of  cementing  it  to 
tire  bodies  which  it  touches. 

In  a  word,  I  have  no  doubt  that  the  garden  fpider  diredts 
at  pleafure,  and  towards  a  determined  point,  thofe  threads 
which  it  throws  out ;  for  I  remarked,  in  the  alley  above- 
mentioned,  that  all  the  webs  were  vertical  and  at  right  an¬ 
gles  to  it,  which  could  not  be  confidered  as  the  eftedl  of 
chance.  I  hope,  therefore,  that  entomologifts  will  purfue 
thefe  obfervations,  in  order  to  difeover,  if  pofiible,  by  what 
fenfe  the  fpider  judges  either  of  the  diftance  or  the  petition 
of  the  bodies  to  which  it  diredls  its  threads.  I  cbferved 
that  the  fituation  in  which  it  was  when  it  emitted  them  did 
not  allow  it  to  fee  the  place  to  which  they  were  directed. 
Befides,  I  have  fome  reafon  to  doubt  that  the  eyes  of  fpiders 
are  actually  the  organs  of  vifion.  I  have  often  prefented  to 
thefe  infedfs  different  bodies,  by  which  they  were  in  no  man¬ 
ner  frightened,  though  exceedingly  near  to  them,  and  they 
mu  ft  certainly  havefeen  them,  had  they  been  endowed  with 
the  faculty  of  fight.  I  have  even  cut  off  fome  of  their  claws 
without  their  perceiving  the  feiftars ;  and  yet  it  is  well 
known  that  the  miftruft  of  fpiders  is  fo  great,  that,  as  foon 
as  they  have  the  leaft  perception  of  a  ftrange  objedt,  they 
betake  themfelves  to  flight.  On  the  other  hand,  if  their 
web  be  agitated  in  the  flighted:  manner,  as  it  would  be  by  a 

T  2  fly. 
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they  are  feen  to  run  out  that  moment,  and  never  retire- 
back  until  they  have  allured  themfelves,  by  feeling,  that 
they  have  been  deceived.  An  animal  endowed  with  fight 
would  not  commit fuch  errors.  Befides,  the  curious  hiftory  of 
their  amours  ;  the  different  manoeuvres  they  p radii fc  before 
they  touch  each  other ;  their  fear  and  miftruft  when  they 
firf!  approach,  and  their  precipitate  flight,  all  announce  that 
they  are  very  uncertain  in  regard  to  the  objedl  prefcnted  to 
them  :  it  is  only  by  means  of  feeling  that  they  are  able  to 
difcover  that  they  have  not  to  do  with  an  enemy. 

My  doubt  on  this  head  is  not  confined  merely  to  fpiders, 
but  extends  to  all  white-blooded  animals,  the  cruftaceoua 
excepted.  It  is  probable  that  the  antennae  and  other  tenia- 
cula  perform,  in  infects  and  worms,  the  office  of  the  organs 
of  fight.  That  multitude  of  eyes  afligned  to  flics,  butterflies,  See. 
in  my  opinion,  is  by  no  means  agreeable  to  the  progrefs  of  na¬ 
ture,  which  never  forms  any  thing  fuperfluous.  But  what 
could  be  more  ufelefs  than  that  profufion  of  organs  of  the 
fame  fenfe,  efpecially  in  beings  which,  by  the  fhortnefs  of 
their  life,  are  the  leaft  expofed  to  the  lofs  of  thefe  organs  ; 
while  the  largefl  animals,  deftined  to  exift  for  a  century, 
have  received  only  a  double  organ  of  fight,  which  is  fo  ne- 
eeflary  to  them  ?  This  would  be  an  abfurdity  which  we  can¬ 
not  fuppofe  to  exift. 

I  Hi  all  here  add,  in  regard  to  the  garden  fpider,  that  as 
Nature  is  infinitely  wife,  fhe  could  not  intruft  to  chance  their 
moll  effential  means  of  exiftence.  Had  fhe  made  the  fabri¬ 
cation  of  their  web  to  depend  on  a  breath  of  wind,  that  may 
not  take  place,  fhe  would  have  expofed  them  to  the  danger 
of  perifhing.  It  was  neceflary,  therefore,  that  fhe  fhould 
put  under  their  difpofition  dire£l  means  ;  and  this  feems  to 
be  actually  the  cafe.  But  we  rnufl  generalife  this  confe- 
quence,  and  conclude,  that  when  any  mean  is  indifpenfibly 
neceflary  for  the  preferyation  of  a  fpecies  of  living  beings, 
Nature  always  places  this  mean  in  their  own  power.  She 
has  rendered  it  precarious  at  no  time  j  and  it  never  depends 
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upon  any  fortuitous  circum  fiances.  As  I  have  fince  learned 
from  two  well-informed  naturalifts,  that  it  was  commonly 
believed  that  the  garden  fpider  merely  fuffered  its  threads  to 
float  in  the  wind  by  chance,  I  thought  it  might  be  of  fome 
utility  to  publifli  the  refult  of  my  obfervations. 


IX.  On  the  Syfem  of  Forces.  By  J.  C.  Delametherie. 

From  Journal  de  Phyfique,  Brumaire ,  An.  FII. 

Geometricians,  accuftomed  to  precife  mathematical 

demonstration,  cannot  reconcile  themfelves  to  the  difficulties 
which  occur  in  the  explanations  given  by  phyfics  to  the  dif¬ 
ferent  phenomena  of  nature.  They  prefer  the  method  of 
the  great  Newton,  which  is,  to  calculate  the  effects  whatever 
may  be  the  caufes ;  and  hence  has  been  introduced  the 
fyftem  of  forces,  which  feems  to  gain  ground  in  a  Angular 
manner.  Kant  is  one  of  the  firft  who  announced  it  in 
Germany.  He  diftinguiflies  two  kinds  of  phyflcs,  the  dyna¬ 
mic  and  atpmifl.  He  calls  atomift  phyflcs  that  which  teaches 
that  the  primitive  parts  of  matter  are  compofed  of  atoms 
or  indivifible  parts,  and  which  endeavours  to  explain  all  the 
phenomena  of  nature  by  the  adlion  or  impulfe  of  different 
fluids.  The  fecond,  which  he  calls  dynamic  phyfics,  ap¬ 
pears  to  him  preferable.  It  fuppofes  matter  to  be  compofed 
of  moleculse  always  divifible.  This  matter  is  a&uated  by 
two  forces  :  ift.  the  attractive;  and,  2d.  the  repulfive.  The 
atomifts  confider  fluids  as  compofed  of  frnall  folid  moleculse. 
Kant  does  not  admit  thefe  folid  moleculte.  Fluids,  according 
to  him,  are  fuch  originally,  fo  that  we  cannot  conceive  a 
part  of  a  fluid  which  is  not  fluid.  Thefe  two  forces,  accord¬ 
ing  to  Kant,  produce  feveral  other  forces,  viz.  3d.  the  calo¬ 
ric  force,  which  is  the  principle  of  heat  and  of  all  the  pheno¬ 
mena  afc rib ed  to  fire;  4th,  the  luminous  force,  which  is 
the  principle  of  light  and  all  the  phenomena  depending  on 
it  5  5th,  the  eledtric  force,  which  is  the  caufe  of  all  the  phe¬ 
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nomen'a  afcribed  to  eledtricity;  6th,  the  magnetic  force, 
which  produces  all  the  phenomena  afcribed  to  magnetifm. 
Confequently  all  the  phenomena  of  heat,  light,  electricity, 
magnetifm,  according  to  him,  are  modifications  of  the  attrac¬ 
tive  and  repulhve  force  of  the  firft  parts  of  matter,  and  there 
exifts  neither  caloric  fluid,  luminous  fluid,  eleCtric  fluid,  nor 
magnetic  fluid.  Thisfyftem  has  numerous  partifans  in  Ger¬ 
many,  and  it  has  even  been  extended  ftill  farther.  7th.  The 
galvanic  force.  Humboldt  fuppofes  that  the  phenomena  of 
galvanifm  may  be  explained  by  a  particular  force,  which  he 
calls  the  galvanic.  Humboldt  however  always  fpeaks  of  a 
galvanic  fluid,  as  feveral  of  Kant’s  pupils  fpeak  of  the  caloric 
fluid,  the  luminous  fluid,  the  elebtric  fluid,  and  the  magnetic 
fluid.  But  thefeare  mere  denominations,  which  exprefs  the 
unknown  caufes  of  the  phenomena  of  heat,  light,  eledtricity, 
magnetifm  and  galvanifm.  8th.  flhe  vital  force,  vita  propria. 
Blumenbach,  to  exprefs  the  phenomena  of  vitality,  fuppofes 
a  particular  force,  which  he  calls  vita  propria,  qth.  Nifus 
formativus.  The  fame  learned  man,  to  exprefs  the  forma¬ 
tion  of  organifed  bodies,  fuppofes  a  particular  force,  which 
he  calls  nifus  formativus.  This  amounts  to  the  fame  as  that 
called  by  other  philofophers  the  plaftic  force. 

Barthez  believes  alfo,  that  we  ought  to  confider  all  the 
vital  functions  in  man  and  animals,  as  produced  by  pecu¬ 
liar  forces  and  directed  according  to  the  primordial  laws  of 
a  vital  principle.  “  I  think  I  have  found,  adds  he,  that 
there  exifls  in  the  living  mufcles  a  force  of  the  fixed  fitua- 
tion  oi  the  molecular  and  of  their  fibres  (tending  to  reft) 
different  from  the  forces  of  contraction  and  dilatation  (tend¬ 
ing  to  motion),  the  exiftence  of  which  has  not  been  before 
fo  much  as  impebted.  the  forces  of  the  vital  principle  are 
in ne rent  in  each  part  of  the  body  which  they  animate,  and 
exercife  there  the  movements  peculiar  to  that  part.  The 
found  method  of  philofophifing  in  each  natural  fcience  ad¬ 
mits  in  them  general  occult  caufes  *. 

0  Nouvelle  Mecaniquc  des  Mouvernens  de  "Homme,  par  Barrhez* 

:  •  •  As 
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As  this  expreffion,  occult  caufes ,  which  modern  philofo- 
phy  has  had  fo  much  difficulty  to  baniffi,  is  inconfiftent  with 
the  generally  adopted  ideas,  I  {hall  here  offer  fome  reflec¬ 
tions  on  that  fubjedf,  as  well  as  on  Kant’s  fyftem  of  forces. 
In  my  opinion,  the  manner  of  cultivating  natural  philofo- 
phy  ought  to  be  confidered  under  feyeral  points  of  view, 
iff.  Some  confine  themfelvcs  to  a  defcription  of  the  objects 
and  phenomena  that  occur.  The  zoologiff  defcribes  ani¬ 
mals,  their  manner  of  living,  and  of  reproducing  their 
ipecies.  The  botanift  does' the  fame  in  regard  to  plants. 
The  mineralogift  in  the  like  manner  defcribes  minerals  and 
their  external  qualities.  The  phyfical  geographer  defcribes 
the  furface  of  the  earth;  and  the  aftronomer  the  celeflial 
bodies,  their  movements,  &c.  2d.  Others  go  ftill  farther. 

The  anatomift  explores  the  internal  parts  of  animals  and 
vegetables,  and  defcribes  their  ftrudture  ;  and  the  chemift 
analyfes  them,  as  well  as  minerals,  to  difeover  the  principles 
ofwhich  they  are  formed.  3d.  The  geometrician  calculates 
the  movements  and  forces  of  all  thefe  beings,  independently 
of  the  caufes  by  which  they  may  be  produced  ;  and  he  fur- 
niflics  the  mechanift  with  calculations  for  conftrudling  and 
directing  his  machines.  4th.  In  the  laft  place,  others  en¬ 
deavour  to  difeover  the  caufes  of  all  the  phenomena  exhibited 
by  thefe  bodies,  as  well  as  to  explain  the  mechaniim  of  their 
different  movements.  This  is  the  fcience  of  phyfics.  But 
it  has  fo  often  led  men  into  error,  that  true  philofophers  are 
exceedingly  difficult  in  regard  to  the  explanations  it  gives. 
This  has  induced  them  to  have  recourfe  to  the  fyftem  of 
forces,  by  which  they  exprefs  a  fact,  the  effects  of  which 
they  calculate  without  attempting  to  trace  them  to  their 
caufes  :  as  they  cannot,  for  example,  yet  explain  the  pheno¬ 
mena  of  vitality^  they  exprefs  them  by  the  words  vital  force y 
whatever  may  be  their  caufe.  The  vital  force,  then,  is  that 
which  produces  the  phenomena  of  vitality :  but  we  are  ig¬ 
norant  of  the  manner  in  which  it  adls.  This  is  what  ought 
to  be  underftood  by  the  expreffion  occult  caufes ,  The  an- 
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dents,  for  example,  not  being  acquainted  with  the  weight 
of  the  atmolphere,  could  not  explain  why  water  did  not  rife 
in  a  pump  but  to  a  certain  height.  They  faid  it  was  the 
effect  of  an  occult  caufe;  that  is  to  fay,  of  a  caufe  with 
which  they  were  unacquainted,  which  was  concealed  from 
them,  occulta , 

In  the  like  manner  we  ought  only  to  underftand  by  the 
word  force  the  caufe  of  a  general  fad,  whether  this  caufe  be 
known  or  not.  This  is.  the  acceptation  in  which  the  word 
was  underffood  by  Newton.  He  obferved  that  all  bodies 
had  a  tendency  towards  each  other,  and  he  called  the  caufe 
of  this  general  phenomenon  ,attradive  force,  or  attraction. 
He  obferved  alfo,  that  in  certain  circumftances  they  repelled 
each  other ;  and  he  called  the  caufe  of  this  fecond  general 
phenomenon  repulfive  force,  or  repolfion,  This  mode  of 
expreffion  may  be  applied  to  all  the  grand  phenomena  of  na¬ 
ture,  and  we  may  ufe  the  word  force  in  the  following  differ¬ 
ent  fenfes  :  Luminous  force ,  the  caufe  of  the  phenomena  of 
light  ;  the  caloric  force,  the  caufe  of  the  phenomena  of  heat ; 
the  "eledtric  Jorqe,  the  caufe  of  the  phenomena  of  electricity  ; 
the  magnetic  jorce ,  the  caufe  of  the  phenomena  of  magnet- 
ifm  ;  the  galvanic  force ,  the  caufe  of  the  phenomena  of  gal-* 
vanifni ;  the  fonorous  force ,  the  caufe  of  the  phenomena  of 
found  ;  the  capillary  force ,  the  caufe  of  the  phenomena  of 
capillary  attraction ;  the  force  of  affinities ,  the  caufe  of  the 
phenomena  of  affinity  ;  the  dijjblvi force ,  -*the  caufe  of 
the  phenomena  of  foluticn;  the'  cofi/o'lidating  ( folidifante) 
force ,  the  caufe  of  the  phenomena  of  jblMity  ;  the  cryjlalliz- 
ing  force,  the  caufe  of  the  phenomenal cryflallfeation  ;  the 
vital  force,  the  caufe  of  the  life  of  animals  and  vegetables  ; 
the  generative  force,  the  caufe  of  the  generation  of  animals 
and  vegetables ;  the  nutritive  force,  the  caufe  of  nutrition} 
the  mujcular  force,  the  caufe  of  mufeufer  motion}  th tjym^ 
pathetic  force,  the  caufe  of  fympathetic  movements  5  the  con¬ 
cocting  force,  the  caufe  which  affimdates  morbific  humours. 
The  number  of  thefe  forces  might,  be  greatlv  extended  if  we 
*  I  "fi  employ 
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employ  that  term  to  exprefs  the  caufe  of  a  general  pheno¬ 
menon. 

The  geometer  calculates  the  effects  of  thofe  forces  which 
he  employs,  as  he  does  algebraic  fighs  inftead  of  numbers 
to  {implify  his  operations  5  but  if  he  wifhes  afterwards  to 
obtain  refults,  he  muft  give  to  thefe  figns  their  real  values. 
In  the  like  manner,  if  he  willies  to  have  a  phylical  refult, 
he  muft  aflign  a  value  to  the  word  force  which  he  employs. 
The  philofopher  endeavours  to  difcover  the  caufes  of  thefe 
forces ;  but  he  is  fo  often  deceived,  and  gives  fo  many  falfe 
explanations,  that  we  are  always  inclined  to  confider  as  bad 
thofe  which  he  afligns.  We  muft  not,  however,  fall  into 
the  oppofite  exccfs,  and  afcribe  to  the  word  force  an  accep¬ 
tation  which  it  ought  not  to  have.  Let  us  imitate  the 
wifdom  of  Newton  :  cc  All  bodies,  fays  he,  have  a  tendency 
towards  each  other ;  that  tendency  I  call  attraction,  attrac¬ 
tive  force  ;  but  it  may  be  the  effect  of  an  impulfionr  or  of 
fome  other  caufe  which  is  unknown  to  us  93  He  fays  the 
fame  thing  of  repulfive  force.  Let  us  apply  this  to  all  the 
forces  before  mentioned.  The  fonorous  force,  for  example, 
has  certainly  as  its  caufe  fome  agitation  in  the  fonorous  body, 
and  the  atmofpheric  air  by  which  it  is  furrounded.  This  is 
a  certain  faCt,  though  we  cannot  yet  explain  all  the  pheno¬ 
mena  exhibited  by  fonorous  bodies.  The  cafe  is  the  fame 
with  the  luminous,  eleCtric,  magnetic,  caloric,  and  galvanic 
forces.  The  phenomena  of  heat,  light,  electricity,  magnet- 
ifm,  galvanifm,  have  as  caufes  the  movements  of  particular 
fluids ;  and,  though  we  are  not  yet  able  to  determine  the  na¬ 
ture  of  all  the  movements  of  thefe  fluids,  we  know  that  their 
aCtion  is  in  the  inverfe  ratio  of  the  fquares  of  the  diftances^ 

Reil  has  fhewn  that  the  nifus  formativus  of  Blumenbach 
ought  to  be  confldered,  as  I  have  faid,  as  a  real  force  of 
cryftallization.  In  general  the  formation  of  organifed  bo- 
dies,  their  increment,  their  nutrition,  is  nothing  but  this 
force  of  cryftallization.  It  has  formed  all  minerals ;  the 
globe  itfelf,  and  the  whole  tmiverfe.  Ijt  is  alfo  the  confoli- 
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dating  power,  or  that  which  gives  folidity  to  ail  bodies.' 
The  force  of  cryftallifation  is  confcquently  a  force  which 
aCts  in  the  mod  general  manner  in  nature ;  that  is  to  fay, 
among  exifting  beings.  Attraction  itfelf  is  the  effeCt  of 
the  aCtion  of  the  gravific  fluid,  and  repulflon  is  the  effeCI  of 
the  repulfive  fluid  or  caloric.  The  philofopher  acknow¬ 
ledges  that  he  is  yet  ignorant  of  the  manner  in  which  ail 
thefe  fluids  aCt ;  he  is  only  acquainted  with  fome  of  their 
laws. 

This  acceptation  of  the  word  force  leaves  every  poflible 
latitude  to  the  calculations  of  geometry  (which  form  the 
phyflcQ-mathematical  faiences),  and  does  not  violate  the- 
principles  of  found  philofophy.  The  expreflion  occult  caufesy 
explained  in  this  manner,  can  give  no  offence.  But  .if 
people  fliould  peril  ft  to  confider  force  as  a  quality  indepen¬ 
dent  of  the  aCtion  of  all  maticr,  fluid  or  not  fluid,  this 
would  be  a  mere  metaphyiical  abftraCtion. 


X.  Obfervations  on  the  Satellites  of  the  Georgium  Vianet , 
and  the  two  innermojl  Satellites  of  Saturn.  By  Dr.  J.  IT. 
Schroter,  F.R.S.  &c.  From  Neuere  Beytrage  zur  Er- 
weiterung  der  Sternkunde,  1798. 

A  WAS  prevented  by  various  fpeculations,  during  the  hours 
of  obfervation,  from  directing  the  thirteen  or  twenty-feven 
feet  refleCtors  to  the  Georgium  Sidus  till  tlpe  19th  of  Febru¬ 
ary  1797;  when  about  eight  o’clock  in  the  evening  I  looked 
at  it  through  the  thirteen  feet  rcfieCtor,  with  a  magnifying 
power  of  almoft  200.  It  appeared  very  plainly  as  a  planet 
of  menfurable  diameter,  having  a  pale  white  light ;  and  in 
a  little  time,  when  the  eye  became  accuftomed  to  the  inftru- 
ment,  feveral  very  fmall  ftars  were  perceptible  around  it. 
Two  of  thefe,  being  the  neareft,  in  a  and  h  (Plate  VI,  fig.  i),  , 
were  a  little  clearer,  though  it  was  with  fome  difficulty 
they  could  be  diftinguifhed,  The  largeft,  a3  was  to  the, 
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north-weft,  diftant  about  feven  or  eight  apparent  diameters 
of  the  planet;  but  by  which  was  at  a  much  lefts  diftance, 
was  lefs  perceptible.  They  were  both  too  faint  for  meafure- 
ment.  M.  Harding  diftinguifhed  them  plainly  alfo ;  and 
both  our  delineations  exactly  correfponded.  As  the  planet 
at  an  inconfiderable  elevation  had  irradiation,  and  at  the 
fame  time  a  large  apparent  diameter,  it  was  poftible,  ac¬ 
cording  to  the  diftance  aftigned  by  Dr.  Herfchel,  that  they 
might  be  the  fatellites ;  and  we  confidered  them  as  fuch 
becaufe  they  had  a  fatellite-like  appearance. 

The  weather  being  ferene,  we  were  able  to  obferve  the 
Georgium  planet  next  evening,  the  20th,  at  eight  o’clock, 
through  the  fame  refledtor  with  magnifying  powers  of  180 
and  288.  It  was  very  evident  that  we  both  diftinguiftied,  wftth 
full  certainty,  the  fame  two  luminous  points,  which  we  had 
fcen  before,  at  nearly  the  fame  diftance  and  in  almoft  the 
fame  relative  pofitions ;  fo  that,  from  their  perfectly  fimilar 
appearance,  we  had  reafon  to  conclude  they  muft  be  the 
fame  ftars.  They  had  their  fttuation  in  c  and  d ,  in  fuch 
a  manner  that  c,  the  moft  remote,  preceded  the  planet  in  the 
direction  of  its  equatorial  motion  without  perceptible  decli¬ 
nation. 

As  uranus,  being  then  retrograde,  had  within  twenty- 
four  hours  moved  40"  towards  the  weft,  as  wras  viftble 
from  the  neighbouring  ftars,  the  two  which  we  obferved, 
had  they  not  been  fatellites,  muft  have  been  fcen  two  mi¬ 
nutes  towards  the  eaft.  This  was  not  the  cafe ;  but  as  on 
the  evening  before,  they  were  again  viftble  in  c  and  d,  with 
the  like  relative  pofition ;  which  fully  convinced  us  that  they 
were  fatellites. 

At  eight  o’clock  the  following  evening  we  found  the  fame 
luminous  points,  with  the  thirteen  feet  refleCtcr  and  a  mag¬ 
nifying  power  of  288,  at  the  like  diftance  and  in  the  former 
^relative  pofition,  but  more  towards  the  fouth  in  e  and  f\  and 
it  appeared  to  our  conviction,  that  the  fecond  larger  fatellite, 
which  the  evening  before  preceded  the  planet  weftwards,  in 

the 
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the  direction  of  its  equatorial  movement,  now  formed  with 
it  an  evident  angle,  and  at  the  fame  time  had  proceeded 
fouthwards  the  like  difiance.  Befides  the  fatellite  three 
tclefcopic  fixed  ftars  were  diftinguilhable  in  a,  0,  7.  (fig.  2.) 

About  ten  o’clock  we  continued  our  obfervations  with  the 
twenty-feven  feet  reflector,  and'M.  Harding,  befides  the  fmall 
liars  which  had  now  moved  a  little  from  their  place,  ob- 
ferved  two  more  in  0  and  £  (fig.  3.)  In  the  ftrong  light  of 
this  telefcope  the  fecond  larger  fatellite,  now  moved  to  e,  which 
from  its  diftance,  colour,  and  degree  of  light,  we  perceived 
to  be  the  fame  obferved  on  the  19th  and  the-  30th,  diftin- 
guifhed  itfelf  clearly  from  the  other  fmall  ftars,  and  even 
from  the  firft  fatellite,  though  its  light  was  very  weak.  At 
the  fame  time  we  obferved  the  direction  of  its  equatorial 
motion  towards  fo  that  both  the  fatellites,  according  to 
the  proportion  of  the  periods  of  their  revolution,  feemed  to 
have  moved  fouthwards.  By  this  circumftance,  and  as 
it  was  impoffible  that  with  a  reflector  having  fo  much  light 
we  ftiould  not,  in  ferene  weather,  fee  both  the  fatellites,  we 
were  more  confirmed  in  our  opinion. 

As  the  weather  was  unfavourable  I  could  not  repeat  my 
obfervations  till  the  26th  of  February,  at  42  minutes  paft  10, 
when,  with  the  thirteen  feet  reflector  and  a  magnifier  of 
288,  I  diftinguifhed  two  faint  luminous  points  in  quite 
another  politico,  viz.  one  in  g  (fig.  1.),  which  I  took  to  be 
the  fecond  or  larger  fatellite,  and  another  in  h3  which  I  con- 
fidered  as  the  firft.  Both  thefe  points  correfponded  with 
HerlcheBs  periods  5  fo  that  we  could  form  no  other  conclu¬ 
sion  than  that,  with  this  excellent  reflector,  we  had  Icerv 
both  the  fatellites, 

Kow  far  the  power  of  this  reflector  extends  will  particu¬ 
larly  appear  from  the  following  obfervations  on  the  fatel¬ 
lites  of  Saturn.  We  had  often  obferved,  with  this  inftru- 
ment,  during  clear  mOon-fhine,  the  five  old  fatellites,  and 
the  variation  of  their  light*  but  I  never  believed  that  it 

would 
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would  fliew  the  two  inner moft ;  and  yet  I  know,  with  the 
utmoft  certainty,  that  this  was  the  cafe. 

I.  On  the  17th  of  February  1797^  after  having  furveyed 
with  it  every  thing  remarkable  in  regard  to  Saturn,  M. 
Harding  obferved,  about  7  h.  23m.  true  time,  at  a,  (fig.  4.) 
a  difficult  to  be  diftinguifhed  hunt  luminous  point,  which 
he  was  inclined  to  cOnfider  as  the  fixth  fatellite.  I  diftin- 
guiffied  it  alfo;  and  both  our  delineations  of  its  pofition 
coincided  fo  far,  that  it  was  feen,  according  to  its  proportional 
diftance  from  the  ring,  in  the  orbit  of  the  fixth  fatellite. 
Its  light,  on  account  of  its  very  fmall  fize,  was  fo  weak  that 
it  was  not  always  diftinguilhable,  but  only  now  and  then 
by  intervals. 

II.  About  eleven  o’clock,  the  fame  evening,  our  ohferva- 
lions  were  continued  ;  and  though  it  was  difficult  to  find  this 
point  again,  it  was  at  length  difcovered  by  us  both.  About 
11  h.  24  m.  it  appeared  to  have  moved  the  confiderablc 
fegmcnt  from  a  to  hy  in  the  orbit  Gf  the  fixth  fatellite. 
This  was  fufficient  to  convince  us  that  we  had  obferved  that 
fatellite  with  the  thirteen  feet  refie&or  and  a  magnifying 
power  of  288  ;  for  in  both  points  its  difiance  from  the  ring, 
according  to  the  proportion  of  the  e'ilipfe,  amounted,  like, 
that  of  the  fixth  fatellite,  to  only  ~  of  the  diameter  of  the 
ring.  2d.  Saturn  was  retrograde,  and,  according  to  calcula¬ 
tion,  receded  weft  wards  3*3  fecoiids,  in  four  hours,  from 
7  h.  23  m.  to  11  h.  24  m.  Had  it  been  a  fixed  ftar,  it 
muft  have  appeared  about  n  h.  24  m.  nearly  3 *3  fecond& 
farther  from  a  towards  the  eaft,  inftead  of  having  moved 
weft  wards  to  h*  It  could,  therefore,  be  no  fixed  ftar,  but  a 
fatellite.  3d.  If  the  fegmcnt  0,  h,  which  it  appeared  to 
have  palled  over,  be  reduced  to  the  orbit  of  the  fixth  fatel¬ 
lite,  the  point  in  the  courfe  of  four  hours  had  not  completely 
moved  y  of  that  orbit;  and  therefore  gives  a  period  of 
fomewhat  more  than  32  hours.  The  fynodical  period  of 
the  fixth  fatellite,  according  to  the  determination  of  Dr. 

Herfchel, 
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Herfchd,  amounts  to  32  h.  53  m*  9&c.  A  more  accurate 
coincidence  could  not  be  expected  in  fo  final  1  a  circle. 

III.  On  the  20th  of  February,  in  the  evening,  as  the 
weather  was  favourable,  we  directed  the  twenty-feven  feet 
refledor  to  Saturn,  and  M.  Harding  fignified  that  he  oh- 
ferved,  very  clearly,  a, fmall  luminous  point,  near  the  ring, 
which  from  its  diftance  and  appearance  he  thought  might 
be  one  of  the  fatellites.  I  faw  it  alfo  myfelf  very  diftinblly 
and  with  perfect  certainty.  Each  delineated  its  polition 
feparately;  and  both  delineations  correfponded  exactly. 
About  10  h.  44  m.  true  time,  he  faw  it,  not  as  exhibited  by 
the  front  view,  but  according  to  its  true  polition  at  c ,  in  the 
orbit  of  the  fixth  fatellite ;  and  the  calculation  afterwards 
made,  proved  that  it  adtually  was  the  fixth  fatellite,  obferved 
inland  h  on  the  evening  of  the  17th  with  the  thirteen 
feet  refleblor;  for  from  the  17th,  11  h.  24  m.,  to  the  20th, 
10  h.  44  m.  there  had  elapfed  71  hours  20  minutes,  in 
which  time  this  fatellite  mull  have  performed  v  16,  nearly 
2  whole  periods  and  not  quite  ! ,  of  its  fynodical  revolution, 
and  have  appeared  removed  not  fully  one  fixth  of  its  orbit 
towards  the  weft  from  h.  If  the  polition  of  the  planet  atfuch 
a  weftern  diftance  from  h  be  projected,  it  will  be  found  to 
correfpond  very  accurately  with  the  obferved  point  c. 

IV.  On  the  2 1  ft  of  February,  when  viewing  Saturn  and 


his  fatellites,  for  another  purpofe,  with  the  thirteen  feet 
reflector,  I  for  feme  time  found  no  appearance  of  the  fixth 
fatellite ;  -  but  I  at  length  discovered  it,  and,  as  I  believed, 
with  perfect  certainty.  At  about  7I1.  30m.  it  flood  in  h. 

V.  About  11  o’clock,  the  fame  evening,  our  observations 
were  continued  with  the  twenty-feven  feet  reflector  and  a 
magnifier  of  almoft  200.  Deceived  by  the  front  view  of 
the  inftrument,  I  imagined  that  the  fixth  fatellite,  according 
to  the  before-made  obfervations,  mull  Hand  iomewhat  to  the 
right  of  the  ring.  I  believed  alfo  that  I  faw  a  point  at  f,  or 
according  to  the  polition  with  the  fmall  reflebtor  of  the  thir¬ 


teen 


and  the  two  innermofl  Satellites  of  Saturn . 


teen,  feet  telefcope  in  g  ;  and  having  defired  M.  Harding,  who 
often  diftinguiShed  delicate  points  better  than  myfelf,  to 
diredf  his  attention  towards  that  part,  he  adored  me  that  he 
jaw  very  clearly,  not  only  a  point  in  f  but  alfo  a  fecond 
pale  luminous  point  in  <?,  the  pofition  and  diflance  of  both 
which  points  he  delineated  very  accurately,  as  they  v/ere 
leen  with  a  front  view,  about  iih.  34m.  true  time;  and 
that  at  /was  found  to  be  in  the  orbit  of  the  find,  and  that  at 
■  e  in  the  orbit  of  the  fecond  inner  fatellite.  It  was  not  til! 
the  next  day  that  I  difcovered  my  error  occafioned  by  the 
front  view;  and  ]  found,  to  our  great  Satisfaction,  that  the 
luminous  point,  feen  at  e  in  the  orbit  of  the  fecond  inner 
fatellite,  was  actually  the  fixth  or  fecond  inner  fatellite;  for, 
as  it  was  feen  by  a  front  view  in  e,  it  mud;  have  been  feen 
by  the  common  mode  of  observation  towards  the  eaft  at  d. 
Through  miftake,  we  by  no  means  fufpedted  the  fixth 
fatellite  in  a;  and,  therefore,  the  obfervation  was  proved  to 
be  fo  much  the  more  correct  when  calculation  Shewed  that 
the  fixth  fatellite  had  aCtually  been,  according  to  the  front 
view,  in  that  pofition,  or,  according  to  the  ufual  mode  of 
obfervation,  in  d.  From  10  h.  44  m.  on  the  evening 
Feb.  20th,  till  11  h.  34m.  on  the  evening  of  the  21ft, 
there  had  elapfed  24  hours  50  minutes,  in  which  time  this 
fatellite,  according  to  its  period  of  32  h.  53  m.  9  fee.  had 
palled  over  ~  of  its  period  4-  and,  confequently,  mud 
have  flood  in  d ;  which  correfponds  perfectly  with  the  point 
feen  in  a  by  the  front  view. 

I  Shall  her,e  take  occafion  to  remark,  that  the  pale  luminous 
point  which  M.  Harding  Saw,  by  the  front  view,  at  f  ex¬ 
actly  in  the  orbit  of  the  Seventh  fatellite,  and  of  which  I 
mvfelfhad  a  tranfient  glance,  may  really  have  been  that 
fatellite ;  for  it  had  often  happened  before,  that,  befides  feeing 
the  five  old  Satellites,  I  imagined  that  I  Saw  in  proportionally 
near.  Small,  pale  luminous  points,  the  two  inner,  the  fixth 
and  Seventh  Satellites,  when  the  weather  was  not  So  favour¬ 
able 
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able  as  to  enable  me  to  examine  them  particularly  for  any 
time  without  intermiffion. 

VI.  At  7  h.  34  m.  February  27th,  when  we  were  again 
employed  in  obferving  with  the  thirteen  feet  refledlor,  M. 
Harding  allured  me  that  he  law,  with  perfect  certainty,  a 
very  faint  luminous  point  at  z,  where  I  had  feen  it  alfo  a 
little  before,  but  not  with  fo  much  certainty.  According  to 
his  delineation,  it  ftood  in  the  orbit  of  the  lixth  fatellite  ; 
and  it  was  found  afterwards  by  comparifon  that  this  lumi¬ 
nous  point  was  actually  that  fatellite  :  for,  from  11  h.  34  m. 
on  the  evening  Feb.  21ft,  till  7  h.  34  m.  on  the  evening  of 
the  27th,  five  days  20  hours  had  elapfed,  which  divided  by 
the  period  of  its  revolution  gives  4*25  revolutions;  fo  that  the 
fatellite  muft  have  Hood  in  i,  about  ~  of  its  orbit  farther 
from  d  towards  the  weft,  where  it  actually  was  according  to 
accurate  obfervation. 

Thefe  fix  observations,  made  in  the  courfe  of  ten  days, 
during  which  the  fatellite  was  always  feen  in  thofe  points  in 
which,  according  to  Dr.  HerfchePs  determination,  it  ought 
to  be  found,  clearly  {hew  not  only  that  we  diftinguilhed  the 
fixth  fatellite  with  the  thirteen  feet  reflector,  but  that  the 
period  affigned  by  Herfchel  h  as  been  determined  with  great 
accuracy.  Two  obfervations,  however,  made  later  appear 
to  me  to  be  worthy  of  notice. 

VII.  On  the  evening  of  the  6th  of  March,  when  Saturn 
was  diftant  onlv  from  14  to  1 4  degree  from  the  illuminated 
half  of  the  moon,  I  difcovered  the  four  outer  fatellites  witlv 
the  thirteen  feet  reflector  and  a  magnifying  power  of  288. 
On  account  of  fome  meafurement  which  I  had  long  wifhed 
to  make  under  fuch  circumftances,  I  applied  to  the  reflector 
a  magnifying  power  of  532  ;  and  it  is  certain  that  with  this 
power,  almoft  double  to  the  former,  at  fo  fmall  a'diftance 
from  the  moon,  I  faw  much  better,  {hough  the  light  was 
confiderably  weakened ;  for,  at  the  firft  view,  I  not  only 
clearly  difcovered  the  firft  fatellite  in  its  weftern  digreffion 
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mid  periodical  change  of  light  towards  faintnefs  ;  but  I  law 
alfo  to  the  north -eaft,  at  the  diftance  from  the  ring  of  of 
its  diameter,  a  very  fmall  fixed  ftar,  which  was  only  half  as 
perceptible  as  the  pale  firft:  fatellite  was  during  its  periodical 
increafe  of  light. 

to 

M.  Harding  foon  after  found  not  only  this  fixed  liar  with 
all  the  five  old  fatellites,  but  obferved  alfo,  on  the  weftern  fide 
nearer  the  ring,  a  ftill  paler,  more  delicate  luminous  point, 
the  fituation  of  which  . he  {hewed  only  in  general.  I  fuc- 
ceeded  in  difcovering  it  alfo ;  and  both  our  delineations  of 
its  pofition  being  compared,  proved  that  we  had  both  feen  it 
very  accurately  in  the  fame  point,  and  in  the  orbit  of  the 
fixth  fatellite.  Even  if  we  had  not  immediately  calculated 
the  place  of  this  fatellite,  we  mull,  from  the  proportional  de- 
creafe  of  its  light  and  the  foregoing  obfervations,  have  con- 
fidered  it  as  the  fixth.  About  8h.  13  m.  true  time,  it  Rood 
in  k ;  and  it  afterwards  appeared  that  we  had  not  erred ; 
for  M.  Harding,  having  continued  the  obfervation  alone, 
found  about  10  h.  30  m.  that  it  had  proceeded  eaflwards 
to  /.  As  Saturn  at  that  time  moved  daily  about  two  mi¬ 
nutes  towards  the  eafi,  the  luminous  point  k}  had  it  been 
a  fixed  ftar,  mufi  have  been  diflant  from  Saturn  about  10 
feconds  weftward.  This  circumftance,  that  it  not  only 
had  accompanied  Saturn  eaflwards,  but  had  moved  in  its 
orbit,  a  perceptible  portion  of  a  circle,  proved  with  full 
certainty  that  it  was  the  fixth  fatellite,  and  this  was  after¬ 
wards  confirmed  by  calculation ;  for  from  7  h.  23  m,  true 
time,  in  the  evening,  Feb.  17th,  when  it  was  firft  feen  by 
M.  Harding,  to  8  h.  13  m.  on  the  6th  of  March,  17*  days 
o  hours  49  minutes  had  elapfed,  during  which  the  fatellite 
had  completed  12*43  fynodical  revolutions  of  1  day  8  hours 
53  minutes  9  feconds.  It  mufi  therefore  have  moved 
about  AiW  or  almoft  the  half  of  its  orbit  from  a  towards 
the  weft ;  and  this  exadlly  agrees  with  the  pofition  where  we 
both  faw  it  in  k.  The  arc  which  it  had  moved  over  from  k 
to  l  correfponds  alfo,  becaufe  the  fatellite  in  2  h.  18  m.  from 
Vol.II.  U  8  h. 


0 bfervations  on  the  Ufe  of  Phofphofus 

8  h.  12  m.  to  io  h*  30  m.  muft  have  moved  towards  thet 
eaft  about  Tr+th  of  its  orbit,  which  correfponds  with  the 
arc  k  1. 

It  is  alfo  worthy  of  remark,  that  we  diftinguiflied  this  fa- 
tellite  with  a  thirteen  feet  reflector  during  ferene  weather, 
by  moonlight,  and  only  at  the  diftance  of  1  ^  degree  from 
the  moon ;  and  the  circumftance  that,  in  the  courfe  of  fe- 
venteen  days,  we  found  it  eight  times  exactly  in  thofe  pofi- 
tions  where,  according  to  Herfchel’s  period,  it  ought  to 
hand,  confirms  in  the  completed  manner  the  accuracy  of 
that  period. 

Observations'  which  confirm  what  others  have  difeovered 
with  large  telefcopes  contain  indeed  nothing  new ;  but 
they  are,  however,  ftill  valuable  not  only  to  the  obferver,  but 
to  many  amateurs,  who  often  wifh  to  try  whether  they 
have  inftruments  that  poflefs  a  fufficiently  ftrong  power; 
and  under  that  view  I  have  confidered  it  as  my  duty  to  give 
the  above  at  full  length,  felefted  from  a  great  many  which  I 
made  in  regard  to  the  fatellit.es  of  Saturn. 

I  (hall  pafs  over  feveral  made  on  the  fixth  fatelike  of  Sa¬ 
turn,  which  feem  to  betray  irregularities  in  it  \  and  only  re¬ 
mark  that,  according  to  our  obfervations,  this  fixth  fatellite, 
like  the  whole  of  Jupiter’s  four,  and  the  five  outermofi  of 
Saturn,  are,  in  all  probability,  fubject  to  a  variation  of  their 
light. 


XI.  Extract  of  Experiments  and  Obfervations  on  the  TJfe 
of  Phofphorus  adminijlcred  internally .  By  Alphonsus 
Leroi,  Profeffor  at  the  Medical  School  of  Paris.  From 
Bulletin  de  la  Societe  Philomatique,  1798. 

j.  -PtlOSPHORUS  adminifirered  internally  in  con- 
fumptive  difeafes  appears  to  give  a  certain  degree  of  activity 
to  life,  and  to  revive  the  patients,  without  railing  their  pulfe 
in  the  fame  proportion.  The  author  relates  feveral  inftances 
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that  occurred  to  him  in  the  courfe  of  his  pradtice,  one  of 
which  is  as  follows  :  Being;  called  to  attend  a  woman,  at 

O  J 

the  point  of  death,  who  was  quite  worn  out  by  a  confump- 
tive  diforder,  with  which  (he  had  been  afflicted  for  three 
years,  in  compliance  with  the  earned  defire  of  her  hufband, 
who  requefted  him  to  give  her  fome  medicine,  he  compofed 
one  of  a  portion  of  fyrup  diluted  with  water  in  which  a  few 
flicks  of  phofphorus  had  been  kept.  Next  day  the  wo¬ 
man  found  herfelf  much  better*  She  was  revived  for  a  few 
days ;  and  did  not  die  till  about  a  fortnight  after* 

2.  He  himfelf,  as  he  acknowledges,  was  fo  imprudent  as 
to  take  two  or  three  grains  of  folid  phofphorus  combined 
only  with  treacle,  and  experienced  the  moft  dreadful  fymp- 
toms.  At  firft  he  felt  a  burning  heat  in  the  whole  region 
of  the  flomach.  That  organ  feemed  to  be  filled  with  g^s 
which  efcaped  by  the  mouth.  Being  dreadfully  tormented, 
he  tried  to  vomit,  but  in  vain,  and  found  relief  only  by 
drinking  cold  water  from  time  to  time.  His  uneafy  fenfa- 
tions  were  at  length  allayed ;  but  next  morning  he  feemed 
to  be  endowed  with  an  aftonifhing  mufcular  force,  and  to  be 
Urged  with  an  almoft  irrefiftible  impulfe  to  try  its  energy. 
The  eiFedf  of  this  medicine  at  length  ceafed,  adds  the  au¬ 
thor,  a  la  Juite  d’ un priapifme  violent, 

3.  In  many  cafes  the  author  employed,  and  ftill  employs, 
phofphorus  internally,  with  great  benefit,  to  reftore  and  re¬ 
vive  young  perfons  exhaufted  by  excefles.  He  divides  the 
phofphorus  into  very  fmall  particles,  by  fhaking  it  in  a  glafs 
filled  with  boiling  water.  He  continues  to  fhake  the  bottle, 
plunging  it  into  cold  water,  and  thus  obtains  a  kind  of  pre¬ 
cipitate  of  phofphorus,  exceedingly  fine,  which  he  bruifes 
flowly  with  a  little  oil  and  fugar,  or  afterwards  employs  as 
liquid  eledtuary,  by  diluting  the  whole  in  the  yolk  of  an  egg. 
By  means  of  this  medicine  he  has  effedted  afionifhing  cures, 
and  reflored  the  firength  of  his  patients  in  a  very  fliort 
time. 

U  %  4.  In 
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4.  In  malignant  fevers  the  ufe  of  phofphorus  internally^ 
to  check  the  progrcfs  of  gangrene,  has  fucceeded  beyond 
expectation.  The  author  relates  feveral  inftances. 

5.  Pelletier  told  him,  that  having  left,  through  negli¬ 
gence,  fome  phofphoms  in  a  copper  bafon,  that  metal  was* 
oxydated,  and  remained  fufpended  in  the  water.  Having 
thoughtlefsly  thrown  out  the  water  in  a  fmall  court  in  which 
ducks  were  kept,  thefe  animals  drank  of  it,  and  all  died.. 
Mats  le  male ,  fays  the  author,  couvrit  toutes  fes  femelles 
jufque  aw  dernier  injlant  de  fa  vie.  An  obfervation  which 
accords  with  the  effeCt  experienced  by  the  author. 

6.  The  author  relates  a  faCl  which  proves  the  aftonifhing 
divifibility  of  phofphorus.  Having  administered  to  a  patient 
fome  pills,  in  the  compofition  of  which  there  was  not  more 
than  a  quarter  of  a  grain  of  phofphorus,  and  having  had  oc- 
cafion  afterwards  to  open  the  body,  he  found  all  the  internal 
parts  luminous ;  and  even  the  hands  of  the  perfon  who  had 
performed  the  operation,  though  wafhed  and  well  dried,  re¬ 
tained  a  phofphoric  Splendor  for  a  long  time  after. 

7.  The  phofphoric  acid,  employed  as  lemonade,  has  been- 
ferviceable  to  the  author  in  the  cure  of  a  great  number  of 
difeafes. 

8.  Leroi  allures  us‘ that  he  oxydated  iron  with  phofpho¬ 
rus,  and  obtained,  by  the  common  means,  a  white  oxyd, 
ahnoft  irreducible,  which  he  thinks  may  be  employed  with 
advantage  in  the  arts,  and  particularly  in  painting  with, 
oil,  and  in  enamel,  inftead  of  the  white  oxyd  of  lead.  This 
white  oxyd  of  iron  occaiioned  violent  retchings-  to  the  au¬ 
thor,  who  ventured  to  place  a  very  fmall  particle  of  it  on  his 
tbngue.  He  does  not  hefitate,  therefore,  to  confider  this 
oxyd  as  a  terrible  poifon.  He  was  not  able  to  reduce  it, 
but  by  fixed  alkali  and  the  glafs  of  phofphorus. 

9.  I  he  author  afferts  that  by  means  of  phofphorus  he  de- 
compofed  and  feparated  from  their  bafes  the  fulphuric,  mu¬ 
riatic  and  nitric  acids  ^  that  by  help  of  the  phofphoric  acid 
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lie  tranfmuted  earths ;  and  that  with  calcareous  earth  he 
can  make,  at  pleafure,  confiderable  quantities  of  magnefia. 
He  declares  that  to  his  labours  on  phofphorus  he  is  indebted 
for  proceffes  by  which  he  effects  the  diflipation  ( op'ere  la 
frite)  of  rubies,  the  fufion  of  emeralds,  and  the  vitrification 
of  mercury. 

[We  need  hardly  add,  that  Englifh  practitioners  will  ufe 
their  wonted  caution  in  the  application  of  fo  powerful  a 
•remedy.] 


XII.  On  the  Procefs  of  Pleaching  with  the  oxygenated  mu¬ 
riatic  Acid ;  and  a  Defcription  of  a  new  A.pparatws  for 
bleaching  Cloths  with  that  Acid  diffolved  in  Water,  with¬ 
out  the  Addition  of  Alkali .  By  Theophilus  Lewis 
Rupp,  Efq.  From  Memoirs  of  the  Literary  and  Philo- 
fophical  Society  of  Manchefter,  Vol,  V.  1798. 

J-*  O  R  the  difcovery  of  the  oxygenated  muriatic  acid,  its 
efifeCts  on  colouring  matter,  and  its  ineftimable  advantages, 
the  arts  are  indebted  to  the  juftly-celebrated  ScheeJe.  M. 
Berthollet  loft  no  time  in  applying  the  properties  of  this  cu¬ 
rious  and  highly  interefting  fubftance  to  the  mo  ft  important 
practical  ufes.  His  experiments  on  bleaching  with  the  oxy¬ 
genated  muriatic  acid  proved  completely  fuecefsful,  and  he 
did  not  delay  to  communicate  his  valuable  labours  to  the 
public.  The  new  method  of  bleaching  was  quickly  and 
fuccefsfully  introduced  into  the  manufactures  of  Manchefter, 
Glafgow,  Rouen,  Valenciennes,  and  Courtray ;  and  it  has 
fince  been  generally  adopted  in  Great  Britain,  Ireland, 
France,  and  Germany.  The  advantages  which  refult  from 
this  method,  which  accelerates  the  procefs  of  whitening- 
cottons,  linens,  paper,  &c.  to  a  really  furprifing  degree,  in 
every  feafon  of  the  year,  can  be  juftly  appreciated  by  com¬ 
mercial  people  only,  who  experience  its  beneficial  effeCts  in 
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many  ways,  but  particularly  in  the  quick  circulation  of  their 
capitals. 

Great  difficulties,  for  a  time,  impeded  its  progrefs,  arifing 
chiefly  from  prejudice  and  the  ignorance  of  bleachers  in  che¬ 
mical  procefles.  Thefe  obftacles  were,  however,  foon  re¬ 
moved,  by  Mr.  Watt  at  Glafgow,  and  by  Mr.  Henry  and 
Mr.  Cooper  at  Manchefter.  Another  difficulty  prefen  ted  it- 
felf,  which  had  nearly  proved  fatal  to  the  fuccefs  of  the  ope¬ 
ration.  This  was  the  want  of  a  proper  apparatus,  not  for 
making:  the  acid  and  combining:  it  with  water,  for  this  had 
been  fupplied  in  a  very  ingenious  manner  by  Mr.  Watt  and 
M.  Berthollet*;  but  for  the  purpofe  of  immerflng  and 
bleaching  goods  in  the  liquor.  The  volatility  of  this  acid 
and  its  fuffbeating  vapours  prevented  its  application  in  the 
way  commonly  ufed  in  dye-houfes.  Large  cifterns  were 
therefore  conftrudfed,  in  which  pieces  of  fluff  were  ffratified ; 
and  the  liquor  being  poured  on  them,  the  cifterns  were 
clofed  with  lids.  But  this  method  was  foon  found  to  be  de¬ 
fective,  as  the  liquor  could  not  be  equally  diftufed  :  the 


*  M.  Berthallet’s  apparatus*  however,  is  too  complex  for  the  ufe  of  a 
manufactory;  Mr.  Watt’s  is  better;  but  a  range  of  four,  five,  or  fix 
hogfiieads,  ot  rum-puncheons,  connected  with  one  another,  in  the  man¬ 
ner  of  Woulte’s  diftilling  apparatus,  is  preferable  to  either  of  them.  Agi¬ 
tators,  on  M.  Berthollet’s  principle,  may  be  applied-  The  retort  or  ma- 
trafs  fhould  be  of  lead,  {landing  in  a  water-bath  ;  its  neck  Ihould  be  of 
i'ufficient  length  to  condenfe  the  common  muriatic  acid,  which  always 
comes  over,  and  it  Ihould  form  an  inclination  towards  the  body  of  the  re¬ 
tort,  fo  that  the  condenftd  acid  ma^return  into  it.  I  beg  leave  to  obferve 
here,  that  I  always  found  the  liqudr  to  be  ftrongeft  when  the  diftillation 
was  carried  on  very  {lowly.  I  have  alfo  found,  that  the  ftrength  of  the 
liquor  is  much  increafed  by  diluting  the  vitriolic  acid  more  than  isufuaily 
done.  The  following  proportions  afforded  t  hjh.fi  ron  gelt  liquor: 

Three  parts  manganeleT 
Eight  parts  common  fait. 

Six  parts  oil  of  vitriol. 

Twelve  parts  water. 

The  proportion  of  rnangancle  is  fubjeCi  to  variation  according  to  its  qua¬ 
lity. 

pieces 
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pieces  were^  therefore;  only  partially  bleached;  being  white 
in  feme  parts  and  more  or  lefs  coloured  in  others.  Various 
other  contrivances  were  tried  without  fuccefs,  till  it  was  dif- 
covered  that  an  addition  of  alkali  to  the  liquor  deprived  it  of 
its  fuffocating  effedts,  without  deftroying  its  bleaching  pow¬ 
ers.  The  procefs  began  then  to  be  carried  on  in  open  vef- 
fels;  and  has  been  continued  in  this  manner  to  the  prefent 
period.  The  bleacher  is  now  able  to  work  his  pieces  in  the 
liquor;  and  to  expofe  every  part  of  them  to  its  adtion,  with¬ 
out  inconvenience.  This  advantage  is  unqueftionably  great; 
but  it  is  diminifhed  by  the  heavy  expence  of  the  alkali, 
which  is  entirely  loft.  It  is  moreover  to  be  feared;  that  the 
alkali  which  is  added  to  the  liquor;  though  it  does  not  deftroy 
its  power  of  bleaching;  may  diminifh  it ;  becaufe  a  folution 
of  the  oxygenated  muriat  of  potafh,  which  differs  from  the 
alkaline  bleaching  liquor  in  nothing  but  in  the  proportion 
of  alkali;  will  not  bleach  at  all.  This  is  a  well  known  fadt, 
from  which  we  might  infer,  that  the  oxygenated  muriatic 
acid  will  lofe  its  power  of  deftroying  the  colouring  matter  of 
vegetable  fub ft ances,  in  proportion  as  it  becomes  neutralized 
by  an  alkali.  But  as  we  fhould  not  content  ourfelves  with 
inferences  however  plauftble,  when  the  truth  may  be  efta- 
blifhed  by  experiment;  and  as  I  thought  the  matter  of  fuf- 
ficient  importance,  I  made  the  following  experiments  on  the 
fubjedt. 

I  beg  leave  to  premife,  that  in  all  thefe  experiments  I 
made  ufe  of  one  and  the  fame  acid,  which  was  kept  in  a 
bottle  with  a  ground-glafs  ftopper,  and  fecured  from  the  in¬ 
fluence  of  light.  The  manner  in  which  I  made  the  experi¬ 
ments  was  Amply  this.  I  weighed,’  Arft  of  all,  a  bottle 
Ailed  with  the  colouring  fubftance  which  I  meant  to  em¬ 
ploy  :  I  then  weighed,  in  a  large  and  perfedtly  colourlefs 
bottle,  half  an  ounce  of  the  acid,  to  which  I  immediately, 
but  very  gradually,  added  of  the  colouring  fubftaiice  con¬ 
tained  in  the  former  bottle,  till  the  acid  ceafed  to  deftroy  any 
more  of  its  colour.  The  bottle  with  the  colouring  fubftance 
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was  then  weighed  again,  and  the  difference  between  its  pre- 
fent  and  original  weight  was  noted.  The  fame  method  was 
obferved  in  all  the  experiments. 

Experiment  I.  To  half  an  ounce  of  oxygenated  muriatic 
acid,  I  added  a  folution  of  indigo  in  acetous  acid*,  drop  by 
drop,  till  the  oxygenated  acid  ceafed  to  cleftroy  any  more  co¬ 
lour.  It  deftroyed  the  colour  of  160  grains  of  the  acetite  of 
indigo. 

Experiment  II.  A  repetition  of  Experiment  i.  The  colour 
of  165  grains  of  acetite  of  indigo  was  deftroyed  in  this 


experiment. 

Experiment  III.  A  repetition  of  Experiments  1.  &  11* 
The  colour  of  160  grains  of  the  acetite  was  deftroyed. 

Experiment  IV.  To  half  an  ounce  of  the  oxygenated  mu¬ 
riatic  acid,  were  added  8  drops  of  pure  potafh  in  a  liquid 
ftate.  This  quantity  of  alkali  was  about  fuxficient  to  deprive 
the  acid  of  its  noxious  odour.  This  mixture  deftroyed  the 
colour  of  150  grains  of  the  acetite  of  indigo. 

Experiment  V.  A  repetition  of  Experiment  iv.  The  co¬ 
lour  of  145  grains  of  the  acetite  was  deftroyed. 

Experiment  VI.  To  half  an  ounce  of  the  oxygenated  mu¬ 
riatic  acid,  10  drops  of  the  fame  alkali  were  added.  It  de¬ 
ftroyed  the  colour  of  125  grains  of  the  acetite  of  indigo.  . 

Experiment  VII.  A  mixture  of  half  an  ounce  of  the  oxy¬ 
genated  acid,  and  15  drops  of  the  alkali,  deftroyed  the  co¬ 
lour  of  120  grains  of  the  acetite  of  indigo. 

1  hough  I  had  taken  the  precaution  of  avoiding  the  ful- 
phuric  acid,  for  the  reafon  ftated  in  the  foregoing  note,  I 
was  not  quite  fatisfied  with  thefe  experiments,  on  account 


It  has  been  ufual  to  eftimate  the  flrength  of  the  oxygenated  muriatic 
and  by  a  folution  of  indigo  in  fulphuric  acid.  This  method  was  inad-» 
m iflible  in  theie  experiments  on  the  comparative  flrength  of  the  bleaching 
liquor,  with  and  without  alkali ;  becaufe  the  fulphuric  acid  would  have 
decompofed  the  muriat  of  potafh,  and  thereby  produced  errors.  I  there¬ 
fore  added  to  a  folution  of  indigo  in  fulphuric  acid,  after  it  had  been  di¬ 
luted  with  water,  acetite  of  lead,  till  the  fulphuric  acid  was  precipitated 
with  the  lead.  The  indigo  remained  diholved  in  the  acetous  acid. 


of 
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of  errors  which  might  have  taken  place  through  a  double 
affinity.  I  therefore  made  the  following  experiments,  in 
which  I  employed  a  dccoCtion  of  cochineal  in  water,  inflead 
of  the  acetite  of  indigo. 

Experiment  VIII.  To  half  an  ounce  of  the  oxygenated 
muriatic  acid,  a  decoCtion  of  cochineal  was  added  till  the 
acid  ceafed  to  a£t  011  its  colour.  It  deftroyed  the  colour  of 
390  grains  of  the  decoCtion. 

Experiment  IX.  A  repetition  of  Experiment  yiii.  The 
colour  of  385  grains  of  the  decoCtion  was  deftroyed  in  this 
experiment. 

Experiment  X.  To  half  an  ounce  of  the  acid,  6  drops  of 
the  liquid  alkali  were  added.  This  mixture  deftroyed  the 
colour  of  3 15  grains  of  the  decodion. 

Experiment  XI.  Eight  drops  of  the  alkali  were  mixed 
with  half  an  ounce  of  the  acid.  This  mixture  deftroyed  the 
colour  of  305  grains  of  the  decoCtion. 

On  a  comparative  view  of  the  refults  of  thefe  experiments, 
it  will  appear,  that  an  addition  of  potafti  to  the  bleaching 
liquor  impairs  its  ftrength  conftderably.  This  diminution  of 
powder,  and  the  expence  of  potafti,  are  a  ferious  lofs  in  an 
extenfive  manufacture.  It  would,  therefore,  be  defirable  to 
have  an  apparatus  for  the  ufe  of  the  pure  oxygenated  mu¬ 
riatic  acid  ftmply  diflolved  in  water,  which  is  at  once  the 
cheapeft  and  beft  vehicle  for  it.  This  apparatus  mull  be 
ftmple  in  its  conftruCtion,  and  obtainable  at  a  moderate 
expence ;  it  mull  confine  the  liquor  in  fuch  a  manner  as  to 
prevent  the  efcape  of  the  oxygenated  muriatic  acid  gas,  which 
is  not  only  a  lofs  of  power,  but  alfo  an  inconvenience  to  the 
workmen  and  dangerous  to  their  health;  and  it  muft,  at 
the  fame  time,  be  fo  contrived,  that  every  part  of  the  fluff 
which  is  confined  in  it,  fhall  certainly  and  neceffarily  be  ex- 
pofed  to  the  aClion  of  the  liquor  in  regular  fucceffion.  Hav¬ 
ing  invented  an  apparatus  capable  of  fulfilling  all  thefe  con- 
•  ditionS,  I  have  the  pleasure  of  fubmitting  a  defeription  of  it 
to  the  Society,  by  means  of  the  annexed  drawing. 
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DESCRIPTION  OF  THE  APPARATUS. 

Fig.  i,  (Plate  VII.)  is  a  fedtion  of  the  apparatus.  It  con- 
lifts  of  an  oblong  deal  ciftern  ABCD,  made  water-tight. 
A  rib,  EE,  of  afh  or  beech  wood,  is  firmly  fixed  to  the  mid¬ 
dle  of  the  bottom  C  D,  being  mortifed  into  the  ends  of  the 
ciftern.  This  rib  is  provided  with  holes,  at  FF,  in  which 
two  perpendicular  axes  are  to  turn.  The  lid,  AB,  has  a 
rim,  GG,  which  finks  and  fits  into  the  ciftern.  Two  tubes, 
H  H,  arc  fixed  into  the  lid,  their  centres  being  perpendicu¬ 
larly  over  the  centres  of  the  fockets,  F  F,  when  the  lid  is 
upon  the  ciftern.  At  I,  is  a  tube  by  which  the  liquor  is  in¬ 
troduced  into  the  apparatus.  As  it  is  neceffary  that  tho 
fpace  within  the  rim,  G  G,  be  air-tight,  its  joints  to  the  lid, 
and  the  joints  of  the  tubes,  muft  be  veryclofe;  and,  if  ne~ 
eeflary,  fecured  with  pitch.  Two  perpendicular  axes,  KL, 
made  of  afh  or  beech  wood,  pafs  through  the  tubes,  FI  H, 
and  reft  in  the  fockets,  F  F.  A  piece  of  ftrong  canvas,  M, 
is  fewed  very  tight  round  the  axis  K,  one  end  of  it  pro¬ 
jecting  from  the  axis.  The  other  axis  is  provided  with  a 
fimilar  piece  of  canvas.  N,  are  pieces  of  cloth  rolled  upon 
the  axis  L.  Two  plain  pulleys,  O  O,  are  fixed  to  the  axes, 
in  order  to  prevent  the  cloth  from  flipping  down.  The 
{hafts  are  turned  by  a  moveable  handle,  P.  Q ,  a  moveable 
pulley,  round  which  pafles  the  cord,  R.  This  cord,  which 
is  fattened  on  the  oppofite  fide  of  the  lid  (fee  fig.  2),  and 
pafles  over  the  fmall  pulley  S,  produces  friction  by  means 
of  the  weight  T.  By  the  fpigot  and  fauffet  V,  the  liquor  is 
let  off,  when  exhaufted. 

Fig.  2.  A  plan  of  the  apparatus,  with  the  lid  taken  off. 

THE  MANNER  OF  USING  THE  APPARATUS. 

The  dimenfions  of  this  apparatus  are  calculated  for  the 
purpofe  of  bleaching  twelve  or  fifteen  pieces  of  g  calicoes,  or 
any  other  fluffs  of  equal  breadth  and  fubftance.  When  the 
goods  arc  ready  for  bleaching,  the  axis,  L,  is  placed  on  a 

frame ' 
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frame  in  a  horizontal  pofition,  and  one  of  the  pieces,  1ST, 
being  fattened  to  the  canvas,  M,  by  means  of  wooden  fkew- 
ers,  in  the  manner  reprefented  in  fig.  1,  it  is  rolled  upon  the 
axis  by  turning  it  with  the  handle,  P.  This  operation  mutt 
be  performed  by  two  perfons ;  the  one  turning  the  axis  and 
the  other  dire&ing  the  piece,  which  mutt  be  rolled  on  very 
tight  and  very  even.  When  the  firtt  piece  is  on  the  axis, 
the  next  piece  is  fattened  to  the  end  of  it  by  fkewers,  and 
wound  on  in  the  fame  manner  as  the  firtt.  The  fame  me¬ 
thod  is  purfued  till  all  the  pieces  are  wound  upon  the  axis. 
The  end  of  the  laft  piece  is  then  fattened  to  the  canvas  of  the 
axis  K.  Both  axes  are  afterwards  placed  into  the  cittern, 
with  their  ends  in  the  fockets  F  F,  and  the  lid  is  put  on  the 
cittern  by  patting  the  axes  through  the  tubes  H  H.  The 
handle  P  is  put  upon  the  empty  axis,  and  the  pulley  Q  upon 
the  axis  on  which  the  cloth  is  rolled,  and  the  cord  B,  with 
the  weight  T,  is  put  round  it  and  over  the  pulley  S.  The 
ufe  of  the  fruition,  produced  by  this  weight,  is  to  make  the 
cloth  wind  tight  upon  the  other  axis.  But  as  the  eff'e<St  of 
the  weight  will  increafe  as  one  cylinder  increafes  and  the 
other  lettens,  I  recommend  that  three  or  four  weights  be 

O 

fufpended  on  the  cord,  which  may  be  taken  off'  gradually,  as 
the  perfon  who  works  the  machine  may  find  it  convenient. 
As  the  weights  hang  in  open  hooks,  which  are  fattened  to 
the  cord,  it  will  be  little  or  no  trouble  to  put  them  on  and 
to  remove  them. 

Things  being  thus  difpofed,  the  bleaching  liquor  is  to  be 
transferred  from  the  vettels  in  which  it  has  been  prepared 
into  the  apparatus,  by  a  moveable  tube  patting  through  the 
tube  I,  and  defeending  to  the  bottom  of  the  cittern.  This 
tube  being  connected  with  the  vettels,  by  means  of  leaden 
or  wooden  pipes  provided  with  cocks,  hardly  any  vapours 
will  efcape  in  the  transfer.  When  the  apparatus  is  filled  up 
to  the  line  a>  the  moveable  tube  is  to  be  withdrawn,  and  the 
'  tube  I  clofed.  As  the  liquor  rifes  above  the  edge  of  the  rim 
O,  and  above  the  tubes  JJ  H,  it  is  evident  that  no  evapora¬ 
tion 
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lion  can  take  place,  except  where  the  rim  does  not  apply 
clofely  to  the  Tides  of  the  box  ;  which  will,  however,  form  a 
veryr  trifling  furface  if  the  carpenter’s  work  be  decently  done. 
The  cloth  is  now  to  be  wound  from  the  axis  L  upon  the 
axis  K,  by  turning  this  ;  and  when  this  is  accomplifhed, 
the  handle  P  and  pulley  Q  are  to  be  changed,  and  the  cloth 
is  to  be  wound  back  upon  the  axis  L.  This  operation  is, 
of  courfe,  to  be  repeated  as  often  as  neceffary.  It  is  plain, 
that  by  this  procefs  of  winding  the  cloth  from  one  axis  upon 
the  other,  every  part  of  it  is  expofed,  in  the  moft  complete 
manner,  to  the  aCtion  of  the  liquor  in  which  it  is  immerfed. 
It  will  be  neceffary  to  turn,  at  firft,  very  brifkly,  not  only  be- 
caufe  the  liquor  is  then  the  ftrongefl,  but  alfo  becaufe  it  re¬ 
quires  a  number  of  revolutions,  when  the  axis  is  bare,  to 
move  a  certain  length  of  cloth  in  a  given  time,  though  this 
may  be  performed  by  a  fingle  revolution  when  the  axis  is 
filled.  Experience  muff  teach  how  long  the  goods  are  to  be 
worked ;  nor  can  any  rule  be  given  refpecting  the  quantity 
and  ftrength  of  the  liquor,  in  order  to  bleach  a  certain  num¬ 
ber  of  pieces.  An  intelligent  workman  will  foon  attain  a 
fufficient  knowledge  of  thefe  points.  It  is  hardly  neceffary 
to  obferve,  that,  if  the  liquor  fhould  retain  any  ftrength  after 
a  fet  of  pieces  are  bleached  with  it,  it  may  again  be  employed 
for  another  fet. 

W ith  a  few  alterations,  this  apparatus  might  be  made  ap¬ 
plicable  to  the  bleaching  of  yarn.  If,  for  inftance,  the  pulley 
O  were  removed  from  the  end  of  the  axis  K,  and  fixed  im¬ 
mediately  under  the  tube  H; — if  it  were  perforated  in  all 
directions,  and  tapes  or  firings  paffed  through  the  holes, 
ikains  of  yarn  might  be  tied  to  thefe  tapes  underneath  the 
pulley,  fo  as  to  hang  down  towards  the  bottom  of  the  box. 
The  apparatus  being  afterwards  filled  with  bleaching  liquor, 
and  the  axis  turned,  the  motion  would  caufe  every  thread  to 
be  added  upon  by  the  liquor.  Several  axes  might  thus  be 
turned  in  the  fame  box,  and  being  connected  with  each  other 
by  pulleys,  they  might  all  be  worked  by  one  perfon  at  the 

fame 
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fame  time ;  and  as  all  would  turn  the  fame  way  and  with 
the  fame  fpeed,  the  fkains  could  not  poffibly  entangle  each 
other. 

In  order  to  {hew  the  ufefulnefs  of  this  apparatus  ftill  more 
clearly,  I  requefl  the  Society  to  attend  to  the  following  ftate- 
ment  of  the  expence  of  a  given  quantity  of  bleaching  liquor, 
with  and  without  alkali,  but  of  equal  ftrength. 


WITH  ALKALI 

8olb.  of  fait,  at  i~d.  per  lb.  - 
6olb.  of  oil  of  vitriol,  at  6\ d.  per  lb.  - 
30  lb.  of  manganefe 
20  lb.  of  pearl-afhes,  at  6  d.  per  pound 


s.  d* 
10  o 
-  1  12  6 
2  6 
10  o 


But  it  appears  by  the  foregoing  experiments, 
that  the  liquor  lofes  ftrength  by  an  addition  of 
alkali.  The  value  of  this  lofs,  which  on  an  ave¬ 
rage  amounts  to  15  per  cent,  muft  be  added  to 
the  expence  -  -  -  *  ©  3 

£  3  s  s 

WITHOUT  ALKALI. 


80  lb.  of  fait 

- 

-  10 

60  lb.  of  oil  of  vitriol 

— 

- 

-  1  12 

30  lb.  of  manganefe 

2 

£*  5 

It  appears  from  this  calculation,  that  a  certain  quantity 
of  the  liquor,  for  the  ufe  of  my  apparatus,  cofts  only  2-1.  5  s* 
but  that  the  fame  quantity  of  the  alkaline  liquor  cofts  31. 33,3d. 
which  is  40  per  cent,  more  than  the  other.  1  he  aggregate 
of  fo  conliderable  a  faving  muft  form  a  large  fum  in  the  ex¬ 
tend  ve  manufactures  of  this  country. 


*  I  make  no  mention  of  the  expence  attendir«g  the  g'epatation  of  the  11 


quor,  it  being  the  fame  in  both  cafes. 
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Xlil.  A  Differ tation  on  Painting  in  Oil  in  a  Manner  Jiinitaf 
to  that  praffifed  in  the  Ancient  Venetian  School .  By 

Mr.  Ti  m  o  t  h  y  Sheldrake  * .  From  T ranfaddion s  of 
the  Society  for  the  Encouragement  of  Arts*  Vol.  XVI. 

i79s.  ,  If-:'"  * 


T  HE  method  of  painting  praddifed  in  the  Venetian 
School,  I  conceive  to  have  been  as  follows  : 

The  cloth  was  primed  with  colours  in  didemper,  of  a 
brownith  hue,  fuch  as  would  property  enter  into  the  darked 
parts  of  the  picture.  The  mod  tranfparent  colours  are  the 
propered.  I  believe  umber  was  mod  generally  ufed,  broken 
with  red,  yellow,  or  blue,  according  to  the  tint  intended  to 
be  produced,  and  diluted  with  chalk  or  whiting  to  the  proper 
degree  of  drength.  Upon  the  ground  fo  prepared  the  fub- 
jedd  was  correctly  drawn  with  umber,  pure,  or  mixed  with 
lake,  blue,  or  black ;  and,  with  the  fame  colours,  thofe 
ihadows  that  were  darker  than  the  ground  were  then  painted 


in. 


The  artid  then  painted  the  lights  with  pure  white,  in  a 
folid  body,  where  the  light  was  brighted,  or  where  the  full 
effedd  of  colour  was  to  be  produced ;  and,  where  the  demi- 
tints  were  afterwards  to  be,  fcumbling  it  thinner  by  degrees, 
till  it  united  with  the  Ihadows . 

In  this  manner  the  chiaro-ofcuro  was  finidied  as  much 
as  poffible,  and  the  local  colour  of  every  objedd  in  the  piddure 
glazed  over  it.  All  the  colours  ufed  in  this  part  of  the 
work  were  ground  in  oil,  which  was  abforbed  into  the 
ground,  the  picture  remaining  flat,  fomething  like  a  picture 
in  water  colours  or  crayons;  it  was  then  varnidied,  till 
faturated  with  varnifh,  and  the  full  of  every  colour  brought 
out :  the  picture  was  then  complete. 


*  The  Great  Silver  Pallet  was  voted  to  Mr.  Sheldrake  for  this  ingenious 
performance. 


Upon 
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Upon  the  moft  fuperficial  view  of  this  procefs,  it  will  be 
evident  that  a  picture  painted  by  it  is,  as  to  all  vifible  pro¬ 
perties,  a  varnifh  picture ;  for  the  fmall  quantity  of  oil  that 
had  been  ufed,  funk  into  the  ground,  and  never  could  rife 
again  to  be  hurtful ;  while  the  varnifh,  being  laid  on  after 
the  colours,  gave  them  all  the  brilliancy  and  durability  they 
could  derive  from  that  vehicle,  without  beino-  liable  to  the 
objections  that  are  made  to  painting  in  varnifh,  fuppofing  it 
to  be  ufed  in  the  fame  manner  as  oil  is  in  painting  with  oil. 
It  is  true  that  this  mode  of  painting  is  itfelf  liable  to  feme 
objections :  thefe  I  have  endeavoured  to  obviate,  and  fhall 
therefore  mention  hereafter.  Here  it  may  be  obferved  that, 
as  any  varnifh  may  be  ufed,  it  is  to  this  circumftance  we 
muft  attribute  the  different  degrees  of  durability  in  pictures 
of  the  Venetian  School,  I  have  feen  fome  that  would  refill 
the  moft  powerful  folvents,  while  others  were  deftroyed  by 
the  weakeft;  though  all  poffeffed  the  apparent  properties 
that  diftinguifh  the  Venetian  pictures  from  all  others. 

As  I  do  not  pretend  to  degrade  painting  to  the  rank  of  a 
mechanical  art,  that  may  be  infallibly  praCtifed  by  a  receipt, 
I  fli all  be  permitted  to  obferve,  that  this  was  the  general 
fyftem  of  the  Venetian  School,  which  I  have  feen  varioufly 
modified  in  the  works  of  different  artifts  of  that,  as  well  as 
of  the  Flemifh,  which  is  derived  from  it.  It  is  fufceptible 
of  an  almoft  infinite  number  of  modifications,  in  proportion 
to  the  talents,  the  judgment  of,  and  the  objeCts  to  be  painted 
by,  the  artifts  who  may  adopt  it.  This  being  the  cafe,  if  it 
is  proved  by  experiment  that  effeCts  fimilar  to  thofe  of  the 
Venetian  pictures  may  be  produced  by  this  method,  and 
that  the  fyftem  has  a  ftrong  tendency  to  produce  that  bril¬ 
liancy,  and  harmony  of  colouring  that  is  fo  much  admired, 
with  more  certainty  and  facility  than  thofe  qualities  can  be 
obtained  by  any  other  mode  of  painting,  I  hope  my  cafe 
will  be  proved  to  the  fatisfaCtion  of  the  Society. 

I  once  afked  Sir  Jofhua  Reynolds,  by  what  circumftances 

•  J  S  m 

in  the  management  of  a  picture  he  thought  the  harmony  of 

colouring 
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colouring  was  to  be  produced  ?  He  replied.  An  unity  of  light 
and  an  unity  of  fhadow  fhould  pervade  the  whole.  He  ex¬ 
plained  to  me  the  difficulty  of  reducing  the  various  colours 
of  all  the  objedts  that  may  be  included  in  a  picture,  and  the. 
various  modifications  of  thofe  colours  to  the  fimple,  harmo¬ 
nious  ftate  he  defcribed,  and  illuftrated  what  he  had  faid  by 
this  fimile.  “  A  picture,  to  poffefs  harmony  of  colouring, 
fhould  look  as  if  it  was  painted  with  one  colour  (fuppofe 
umber  and  white),  and,  when  the  chiaro-ofcuro  was  com¬ 
plete,  the  colour  of  each  objedt  ihould  be  glazed  over  it.” 

This  obfervation,  from  fuch  authority,  was  impreffed  with 
peculiar  force  on  my  mind ;  and  if  I  can  retrace  its  opera¬ 
tions  on  a  fubjedt  which  has  fo  long  engaged  my  attention, 

I  fhould  fay  Sir  Jofliua’s  obfervation  w^as  the  clue  that  guided 
me  through  all  my  experiments,  and,  I  hope,  will  enable 
me  to  prove,  that  the  beautiful  and  fimple  practice  which  he 
fuggefted  as  a  fimile,  was  literally  the  practice  of  that  fchool 
upon  whole  wrorks  his  ideas  of  colouring  were  founded.  At 
the  fame  time  I  may  obferve,  that  the  fadt  feems  to  have 
eluded  his  obfervation,  or  he  would  not  have  ufed  it  as  a 
comparifon  to  fimplify  his  defeription  of  a  practice  which  he 
thought  both  difficult  and  complex. 

In  the  Newtonian  doctrine  of  light  and  colours,  it  is 
believed  that  all  colours  are  inherent  in  light,  and  are 
rendered  vifible  by  the  adtion  of  various  bodies,  which  re¬ 
flect  particular  rays,  and  abforb  the  reft.  Without  deput¬ 
ing  the  truth  of  this  doctrine,  it  is  to  be  obferved,  that  a 
painter  muft  confiderthe  objects  he  reprefents  as  being  ana¬ 
logous  to  the  materials  he  ufes  to  reprefent  them  ;  and,  in 
this  view  of  the  fubjedt,  colour  is  to  be  confidered  as  a  pro¬ 
perty  inherent  in  bodies,  which  is  rendered  vifible  by  the 
contadt  of  light,  a  colourlefs,  or  at  lealt  a  mono-coloured 
fubftance,  and  fhadow  the  mere  privation  of  light. 

A  pidture  may  reprefent  either  a  group  of  figures,  or  other 
objects,  in  a  room,  or  any  objedts  in  the  open  air  :  whatever 
the  fituation  may  be,  it  reprefents  certain  objedts  in  a  given 
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fpace,  poffeffing  individually  their  peculiar  colours,  and  ge¬ 
nerally  expofed  to  the  operations  of  light.  The  quantity  of 
light  each  can  receive  muff  depend  upon  its  form,  and  its 
pofition  refpebting  that  part  whence  the  light  comes ;  for, 
in  proportion  as  other  parts  recede  from  the  light,  the  ffiadow 
becomes  vilible :  but  Ihadow  is  nothing  but  privation  of 
light,  and  privation  of  colour,  in  proportion  as  the  light  is 
diminiffied.  Some  attention  to  thefe  circimiftanees  will, 
perhaps,  enable  us  to  demonftrate  the  truth  of  Sir  Jofinia’s 
polition. 

If  a  globe,  of  one  colour  be  expofed  in  a  painter’s  room, 
properly  darkened,  that  part  which  is  neared:  the  light  will 
partake  of  its  colour ;  the  next  part  will  drew  the  true  colour 
of  the  objebt :  that  which  lird:  recedes  from  the  light  will  be 
a  little  obfeured,  the  next  a  little  more,  and  fo  on  progref- 
fively,  till  that  part  which  is  fartheft  from  the  light  will  lofe 
its  colour,  and  appear  equally  dark  with  the  ffiadieft  part  of 
the  room.  Now  we  know  this  globe  is  of  one  uniform 
colour ;  the  variations  we  fee  in  different  parts  of  it  are  only 
deceptions,  occasioned  by  the  acceffion  of  light  in  fome 
parts,  and  the  privation  of  it  in  others. 

What  is  true  of  this  one  object  and  its  parts,  would  be 
equally  true  of  any  number  of  objects,  whatever  their  co¬ 
lours  or  relative  fituations  might  be :  if  they  were  placed 
together  in  the  fame  room,  each  would  poffefs  its  own  in¬ 
dividual  colour,  each  would  partake  of  the  general  light,  in 
proportion  to  its  fituation,  and  of  the  general  darknefs  in 
proportion  as  it  recedes  from  the  light.  All  this  may  be 
eadly  conceived;  but  the  difficulty,  and  in  the  ordinary 
modes  of  painting  a  ferious  one  it  is,  is  to  reprefent  fuch 
objects  with  the  appearance  of  truth,  and  preferve  the 
harmony  neceffary  to  conftitute  a  whole.  The  Venetian 
painters  however,  by  whatever  means  they  obtained  their 
knowledge,  difeovered  a  method  fo  fimple,  that  perhaps  no 
other  can  produce  fuch  brilliant  effedts,  and  undoubtedly 
not  with  facility  and  certainty  at  all  comparable  with  theirs. 
Vol.  II.  X  The 
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The  artid  will  remark  that,  in  defcribing  the  whole  of 
the  Venetian  method  of  painting,  I  have  faid  nothing  of  the 
manner  of  producing  thofe  demi-tints  which  conduce  fo 
much  to  the  brilliancy  of  a  picture,,  which  are  fo  difficult  to 
execute,  and  in  which  he  molt  frequently  fails.  Thofe  tinea 
are,  in  the  ordinary  modes  of  painting,*  produced  by  the 
mixture  of  black,  grey,  blue,  or  brown  (according  to  the 
judgment  of  the  artid),  with  the  local  colours  of  the  ob¬ 
jects.  It  is  thefe  tints  which,  from  their  being  made  with 
fuch  colours,  it  is  difficult  to  get  clear,  and  which  never  are 
fo  clear  in  any  other  as  in  the  Venetian,  and  in  fome  of  the 
Flemifli  pictures,  which  are  painted  upon  analogous  princi¬ 
ples.  The  fact  is,  that  thofe  painters  produced  all  fuch  tints 
without  the  admixture  of  any  colour  to  reprefent  them,  and 
by  a  method  fo  like  that  by  which  they  are  produced  in 
nature,  that  this  circumftance  alone  enfiires  a  degree  of 
brightnefs  to  their  colours,  and  of  harmony  to  their  diadows, 
that  it  is  perhaps  impoffible  to  produce,  in  an  equal  degree, 
by  any  other  mode  of  painting. 

It  is  a  lingular  fact,  which  I  have  not  (kill  in  phylics  to- 
be  able  to  account  for,  though  by  numerous  experiments. I 
have  afeertained  beyond  contradiction,  that  if  upon  any  de¬ 
gree  of  brown,  between  the  deepeft  and  the  lighted:  brown 
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yellow,  we  paint  pure  white,  in  gradations,  from  the  folid 
body  to  the  lighted:  tint  that  can  be  laid  on,  all  the  tints 
between  the  folid  white  and  the  ground  will  appear  to  he 
grey,  intenfe  in  proportion  to  the  depth  of  the  ground,  and 
the  thinnefs  of  the  white  laid  upon  it.  But  in  every  cafe  all 
the  tints  laid  upon  one  ground  will  harmonize  with  each 
other,  and  form  one  connected  chain  (if  I  may  ufe  the  ex- 
preffion),  which  will  perfectly  unite  the  highed  light  with 
the  darkeft  {hade. 

If  then  we  examine  the  component  fub dances  of  a  Vene¬ 
tian  picture,  we  {hall  find  the  lighter  parts  confid  only  of 
white,  to  reprefent  the  light;  and  of  the  local  colours  of  the 
objects  it  reprefent s,  the  demi-tints  are  Imitated  by  an  ap¬ 
pearance 
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pear  an  ce  all'll  oil  as  deceptive  as  the  fimilar  appearances  in 
nature  :  but  in  every  other  method  of  painting,  thefe  demi- 
tints  are  produced  by  mixing  feme  dufky  colour  with  the 
local  colours  and  the  light.  The  companion  of  thefe  me¬ 
thods  will  afford  a  demonflrative  reafon  why  the  Venetian 
mud  be  brighter  than  any  other  mode  of  painting. 

Ilavino'  (hewn,  as  near  to  a  demonflration  as  the  nature  of 

O  s 

the  fubjebl  will  perhaps  admit,  why  thofe  parts  of  a  Venetian 
pidlure  that  are  connected  with  light  and  colours  are  brighter 
than  the  correfponding  parts  of  any  other  pictures,  it  remains 
to  explain  the  caufe  of  fimilar  fuperiority  in  the  darker  parts 
of  the  fame  pictures. 

It  has  been  faid,  with  much  confidence,  that  as  white  re- 
prefents  light,  fo  black  is  the  reprefentative  of  darknefs. 
But  though  this  may  he  true  in  phyfics,  it  certainly  is  not 
fo  in  painting :  for  the  painter’s  art  is  to  reprefent  objedls  as 
they  appear,  in  point  of  colour,  to  be,  not  as  they  really  are. 
Thus,  if  I  know  an  object  is  perfectly  black,  and  am  to  re¬ 
prefent  it  as  it  appears  to  be  at  the  didance  of  fifty  feet, 
black  from  the  pallet  will  not  produce  a  good  imitation  of 
it,  becaufe  the  interpolation  of  fifty  feet  of  the  atmofphere 
will  caufe  it  to  appear  of  a  colour  different  from  what  it 
really  is  ;  and  vice  verfa ,  if  we  go  into  a  cavern,  a  Cellar,  or 
a  room,  fo  darkened  that  the  colour  of  no  object  can  be  dif- 
tindlly  feen,  and  if  we  there  hold  any  folid  black  fob  dance 
near  to  the  eye,  the  difference  will  be  vifible  at  once ;  the 
black  object  will  be  immediately  diftmguifhcd,  by  its  folidity 
and  colour,  from  the  furrounding  fpace,  and  fuch  remote 
obje&s  as  may  be  obfcurcly  vifible  through  it.  Thefe  ob¬ 
jects  actually  poffefs  their  individual  colours,  and  only  ap¬ 
pear  indiftin&ly  from  the  abfence  of  light.  The  black 
object  may  appear  folid,  and  of  that  colour,  from  its 
proximity  to  the  eye;  but  the  circumjacent  ones  will  appear 
of  a  colour  perfectly  did in<St  from  it,  more  or  lefs  trans¬ 
parent,  in  proportion  to  their  didance  from  the  eye,  and 
(hewing  a  portion  of  their  individual  colours,  according  to 
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the  quantity  of  ill-defined  light  that  may  be  admitted. 
Thus  we  fee  (if  I  may  venture  to  mention  fo  notorious  a 
iruifm)5  that  fhadows  are  nothing  real;  they  only  feem  to 
exift  in  the  ab fence  of  light,  and  give  to  ol  j  3<fts  an  ill-defined 
appearance,  diftindl  from,  though  in  fome  inftances  mixed 
with,  light  and  colours  in  different  degrees :  but  as  the 
painter  mull  reprefent  this  appearance  by  fomething  mz/,  he 
choofes  the  colours  moil  analogous,  viz.  browns,  and  the 
molt  tranfparent  of  their  clafs,  to  reprefent  this  tranfparent, 
but  imperfectly  defined  appearance  in  nature. 

It  has  been  fuppofed  that  the  Venetian  painters  had  fome 
peculiarly  rich  and  tranfparent  brown  colour,  which  is  feen 
to  pervade  all  the  works  of  that  fchool ;  the  effeCt  of  which 
no  modern  artift  has  been  able  to  imitate,  and  which  there¬ 
fore  is  fuppofed  to  have  been  loft.  It  is  not  very  probable 
that  a  colour  fo  common,  as  to  pervade  the  works  of  the 
word  as  well  as  of  the  heft  artifts  of  that  fchool,  fhould  be 
fo  unaccountably  loft;  and,  as  the  effett  attributed  to  it  may 
be  eaftly  produced  by  the  mode  of  painting  I  have  defcribed, 
it  is  not  unreafonable  to  conclude  that  this  much-lamented 
colour  has  never  exifted. 


It  is  well  known  that  chalk,  and  other  earths  of  the  fame 
kind,  lofe,  when  wetted,  much  of  their  whitenefs,  and 
become  femi-tranfparent :  it  is  equally  certain,  that  if 
umber  or  other  earths  are  mixed  with  chalk,  and  faturated 
with  varnifli  after  they  are  laid  in  the  cloth,  they  in  like 
manner  become  diaphanous,  and  are  infinitely  more  bril¬ 
liant  than  the  fame  colours  can' be  when  mixed  with  white 
lead  and  oil.  This  feems,  on  good  grounds,  to  have  been 
the  bafts  of  the  Venetian  method  of  painting,  and  all  its  pe¬ 
culiar  efteCts ;  at  leaft  if  I  may  draw  any  conclufion  from 
the  numerous  experiments  I  have  made.  But  if  artifts, 
whofe  talents  will  enable  them  to  repeat  thofe  experiments 
to  the  beft  advantage,  fhould  be  induced  to  do  fo,  the  fact 
Will  be  determined  in  the  moft  fatisfaclory  manner. 
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T  may  now  be  permitted  to  fay,  it  is  difficulty  if  not  ini- 
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poiiible,  to  conceive  a  theory  more  fimple,  more  beautiful, 
or  more  true,  than  that  of  Sir  Joffiua  Reynolds.  It  is  cer¬ 
tainly  impoffible  to  form  a  practice  more  fimplc,  or  more 
conformable  to  that  theory,  than  the  one  I  have  deferibed, 
as  will  be  evident  on  recapitulating  the  particulars. 

The  art  id,  having  determined  what  hue  ffiould  pervade 
his  pidture,  formed  his  ground  with  that  colour  prepared  in 
diftemper :  upon  this  the  fubjedt  was  drawn,  and  the  darker 
fnades  painted  in  with  tranfparent  colours,  which  funk  into 
the  ground  :  with  pure  white  he  then  painted  in  all  the 
lights  and  demi-tints,  and,  laftly,  glazed  in  the  colours,  each 
in  its  place.  Upon  applying  the  varnifh,  the  darker  fhades 
were,  as  to  body,  incorporated  with  the  ground ;  and  thus, 
though  different  in  colour,  appeared  thinner  and  more  tranf¬ 
parent  than  any  colours  could  be  when  laid  upon  any 
ground  :  the  full  effebt  of  every  colour  was  brought  out,  and 
the  pidture  was  complete. 

Whoever  has  been  accuflomed  to  paint,  or  to  mark  the 
progrefs  of  painting  in  the  common  way,  and  will  refledl  on 
the  pradtice  of  the  method  I  have  deferihed,  by  artifts  who 
had  been  brought  up  to  it,  muff  fee  that  fuch  artifts  would 
paint  with  a  degree  of  facility,  expedition,  and  certainty,  as 
to  effedt,  that  could  never  be  equalled  in  the  ordinary  way 
of  painting  in  oil :  befides,  it  will  be  evident  that  an  artift 
would  not  only  paint  a  pidture  himfelf  with  more  facility, 
but,  if  he  had  occafion,  could  employ  a  number  of  fubordi- 
nate  artifts  upon  large  works,  and  put  thofe  works  out  of 
hand  with  more  uniformity,  as  to  merit  and  effebt,  than  it 
he  were  to  employ  fnch  affiftants  in  fimilar  works  if  they 
were  to  be  painted  in  the  common  way. 

I  am  fenfible  how  little  attention  will,  and  perhaps  ought 
to  be  paid  to  obfervations  on  painting,  if  made  by  thofe  who 
are  not  profeffionally  artifts :  for  pradtical  men  acquire  a 
kind  of  knowledge  that  can  never  be  obtained  in  any  other 
way  5  but  at  the  fame  time  they  contradt  prejudices,  that 
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often  prevent  them  from  fully  inveftigating  any  novelty  in 
practice  that  may  be  offered  to  their  notice.-  The  fpecula- 
tive  man,  on  the  contrary,  who  investigates  the  properties  of 
matter,  unfhackled  by  practical  prejudices,  and  with  ideas 
purely  chemical  or  philofophieal,  will  be  more  likely  to 
afcertain  all  the  faCts  relative  to  any  theory  that  may  become 
the  object  of  enquiry.  In  this  way  I  hope  I  have  proceeded 
in  this  inveil i gallon.  I  have  endeavoured  to  confider  pic¬ 
tures  as  mafles  of  master,  poiTc-ffing  the  properties,  but  dif¬ 
fering  from  each  other  in  degree  of  brilliancy,  tranfparency, 
and  duration.  I  have  endeavoured  to  afcertain  the  caufes  of 
this  difference,  with  what  fuccefs  the  Society  will  determine, 
and  with  what  utility  muff  be  hereafter  afcertain ed  by  the 
practice  of  thole  for  whole  ufe  the  inveftigation  was  in¬ 
tended. 

i  ought,  perhaps,  here  to  take  leave  of  the  fubject  ;  but 
‘as  I  have  been  induced  to  fubmit  to  the  Society’s  notice  an 
attempt  at  painting,  it  may  be  expected  that  I  thou  Id  give 
an  account  of  the  manner  in  which  the  pictures  I  have  lent 
were  painted.  .  '■ 

I  have  already  mentioned,  that  there  are  feme  difficulties 
in  the  method  of  painting  I  have  defended,  as  being  that  of 
the  old  artifts,  and  which  would  form  objections  of  conlider- 
ablc  force  to  the  practice  of  it  by  artifts  who  are  well  ac¬ 
quainted  with  the  ulna!  modes  of  painting :  thefe  difficulties 
are,  ilrft,  the  ground  abforbs  the  oil  from  the  colours  fo  faff, 
that  they  are  not  fo  manageable  as  in  oil-painting  •  fecondly, 
the  eftedt  of  the  picture  is  not  feen  till  the  fini  filing  varnifh 
is  laid  on  ;  and  thirdly,  as  the  effedt  is,  not  feen  till  the 
picture  is  fmifhed,  it  will  fometimes  difappoint  the  artiffy 
and  in  that  cafe  it  will  be  difficult,  if  at  all  practicable,  to 
alter  it. 

As  I  believe  the  procefs  I  have  deferibed  in  the  beginning 
of  this  paper  is  fimilar  to  that  of  Jvlifs  Provis,  the  artifts  who 
arc  acquainted  with  her  recipe  can  afcertain  whether  ray 
conjedtures  on  this  fubjeCt  are  right  or  not.  I  am  certain 
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tit  leaft  that  thefe  difficulties  occurred  in  my  attempts 
to  paint.,  and  to  obviate  them  I  adopted  the  following 
procefs. 

I  prepared  the  ground  in  d  idem  per,  and  painted  the  dark 
parts  in  the  way  I  have  deferibed ;  I  then  varnifhed  the 
ground  with  the  copal  oil-varniffi,  till  it  was  fully  fatu rated, 
and  by  this  means  the  full  eftebf  of  that  part  of  the  picture 
was  feen :  upon  this  I  painted  the  lighter  parts  with  white, 
ufing  much  of  the  vehicle  where  the  colour  was  thin,  and 
little  in  the  folid  parts,  leaving  the  white  in  them  dead :  by 
this  means  I  underftood  the  effebl  of  my  chiaro-ofcuro,  as  I 
faw  the  effedi  of  the  demi-tints  nearly  as  well  as  when  the 
picture  was  finilhed. 

Upon  this  I  glazed  the  colours,  in  the  way  I  have  de¬ 
feribed  in  the  beginning  of  this  paper,  and  finifhed  the 
picture.  I  often  found  (probably  from  want  of  practice)  that 
the  effect  was  different  from  what  I  intended,  as  the  effect  ol 
the  colours,  added  to  that  of  the  chiaro-ofcuro,  produced  an 
effential  alteration  in  the  whole :  as  I  took  care  in  general 
that  the  defect  did  not  arife  from  too  much  white,  I  added 
more  where  it  was  deficient,  and  pdazed  frefh  colours  over  it, 
which  united  perfectly  with  what  had  been  done  before,  and 
did  not  give  the  appearance  of  a  mended  picture.  If  the  de¬ 
feat  was  from  too  much  white,  I  glazed  on  it  a  colour  fimilar 
to  that  of  the  ground,  painted  with  frcfii  white  upon  that, 
and  glazed  the  proper  colours  over  it,  In  this  way  I  found 
I  could  alter  the  picture,  bqt  not  fo  well  as  in  the  former 
cafe. 

I  found  I  could,  when  neceffary,  increafe  the  effect  of  the 
picture,  by  painting  on  the  principal  mafs  or  maffes  of  light 
with  the  local  colours,  only  mixed  with  white;  as  this  prac¬ 
tice  brought  thofe  parts  more  forward,  by  making  them  ap¬ 
pear  folid,  and  thus  controlling  them  with  the  tranfparency 
of  the  reft  of  the  picture.  In  this  way  I  found  I  could  ufe 
the  colours  tempered  with  copal  varnilh  without  difficulty ; 
and  I  believe,  that  if  I  had  been  accuftomed  to  paint  large 
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pictures,  I  could  have  painted  one  as  large  as  life,  as  eaftly 

as  either  of  thofe  I  have  fubmitted  to  the  Society’s  in- 

✓ 
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XIV,  Some  Account  of  the  Travels  of  the  two  French  Natu- 
ralifls  Bruguiere  and  Olivier,  From  La  Decade 
Philofophique,  No.  VII.  1798. 

In  the  year  1793?  during  the  miniftry  of  Roland,  Citizens. 
Bruguiere  and  Olivier,  the  firft  known  by  a  work  upon  {hells 
and  refearches  refpebting  microfcopic  animals,  and  the  fc- 
cond  by  a  hiftory  of  infebts,  were  lent  at  the  expence  of 
government  to  the  eaftern  parts  of  Afia.  They  were  to  tra- 
verfe  the  Archipelago,  Greece,  Turkey,  Per  ha,  &c.  for  the 
purpofe  of  making  difcoveries  in  natural  hiftory,  and  of  col¬ 
lecting  fabrs  and  obfervations  refpebling  that  fcience.  Their 
million  extended  to  the  arts  and  the  fciences  in  general ; 
and  they  were  inftrucred  to  procure  every  information  they 
could  in  regard  to  the  agriculture  and  political  economy  of 
the  countries  through  which  they  might  travel.  Soon  after 
their  departure,  however,  by  the  unfettled  ftate  of  the  French 
government,  they  were  left  deftitute  of  its  affiftanee ;  but 
their  love  for  natural  hiftory  fupported  them  under  this  mif- 
fortune.  They  continued  their  journey,  made  valuable  col¬ 
lections  while  traverfing  deferts  and  mountains,  ftudied  the 
manners  of  the  people,  and  endeavoured  as  far  as  lay  in  their 
power  to  gratify  the  willies  of  naturalifts,  and  of  thofe  fond 
of  the  arts  and  fciences.  After  five  years  labour  they  were 
at  length  on  their  return  home,  and  had  happily  arrived  at 
Ancona,  when  C.  Bruguiere  was  fnatched  by  death  from 
his  friends  and  the  rewards  which  awaited  him  in  France. 
This  lofs  is  announced  by  C.  Olivier  to  C.  Thouin,  profeftor 
at  the  mufeum  of  natural  hiftory,  in  the  following  letter, 
which  contains  alfo  fome  details  refpecting  the  fuccefs  of  a 
tour  which  muft  be  interefling  to  the  public. 


Genoa, 


Turkey,  Perjia,  &tc. 


3*3 


Genoa,  Brumaire  8th,  Year  VII. 


Citizen, 

Cit.  Bruguiere,  after  having  efcaped  the  dangers  of  the  fea, 
and  being  almoft  recovered  from  his  fatigue,  fell  ill  at  An¬ 
cona  on  the  very  day  of  our  arrival ;  and  I  had  the  misfor- 
tue  to  lofe  a  friend,  the  companion  of  my  travels,  on  the 

c 

eleventh  day  of  his  illnefs. 

I  can  hardly  find  words  to  exprefs  with  what  painful  fen- 
fations  I  was  affebted  by  this  unexpected  death. 

Cit.  Bruguiere  had  kept  his  health  during  the  courfe  of 
our  travels  through  the  iflands  of  the  Archipelago,  and  even 
in  Egypt,  becaufe  the  principal  part  of  them  had  been  pcr-r 
formed  at  fea,  and  becaufe  I  alone  undertook  all  that  part 
which  required  a  greater  degree  of  fatigue ;  but  when  we 
quitted  the  coafts  of  Syria  to  penetrate  farther  into  the 
country,  and  when  we  joined  a  caravan,  which  rendered  it 
neceffary  for  us  to  travel  thirty  or  forty  days  fucceffively 
without  refting,  C.  Bruguiere’ s  health  became  fo  deranged, 
that  feveral  months  repofe  at  the  court  of  Perfia  was  not 
fufficient  to  re-eftablifh  it.  After  flaying,  however,  fix 
months  at  Bagdad,  Bruguiere  found  himfelf  in  a  condition 
to  traverfe  the  defert;  and  though  the  feafon  was  already 
very  hot,  our  journey  was  exceedingly  pieafant,  on  account 
of  the  precaution  which  he  took  to  travel  in  a  kind  of 
carriage.  As  for  me,  I  continued  to  ride  on  horfeback, 
becaufe  I  could  readily  difmount  in  order  to  collect  plants, 
feeds,  and  other  objects,  and  could  again  foon  rejoin  the 
caravan ;  to  lofe  light  of  which  was  often  attended  with 
danger. 

Fatigue,  however,  was  not  the  only  caufe  of  the  continual 
illnefs  of  Bruguiere  while  in  Perfia.  The  want  of  wine  con- 
tributed  greatly  towards  it  on  many  occafions,  efpecially  as 
the  water  in  general  is  brackifh,  and  of  a  purgative  quality. 
The  chemifts  will  eafily  give  an  explanation  of  this  circum- 
flance,  when  I  have  communicated  to  them  the  curious  ob- 
fervations  I  have  made  on  that  fubjebh  I  held  out  better 

than 


than  Bruguiere,  becaufc  I  was  younger,  more  habituated  to 
bodily  caerc hly  and  accuftomcd  to  drink  water. 

W  e  fpent  ftjme  time  on  the  unheal  thful  coaft  of  Syria, 
waiting  for  a  veil'd  to  convey  us  to  Europe.  We  even  tra- 
verfed  the  ill  and  of  Cyprus  without  any  accident,  curing  the 
moil-  dangerous  feafon  of  the  year,  and  arrived  at  the  coaft 
of  (  :.!  i mania,  with, an  intention  of  traverlinsf  Afia  Minor. 
As  the  Eno-IiOi  and  Algerines  infefted  the  Levant  feas,  we 
had  with  us  effects  too  valuable  to  be  expofed  to  danger. 
This  voyage  was  lefs  fatal  to  Bruguiere,  and  will  be  highly 
valuable  to  botanifts;  for,  betides  various  kinds  of  feeds, 
they  will  fee  the  fruit  of  the  wild  plum,  which  we  found 
very  common  in  Iconium,  as  far  as  the  environs  of  Mount 
Olympus.  This  tree  does  not  differ  from  the  cultivated. 
Its  fruit,  a  little  larger  than  the  Damafeus  plum,  is  yellow- 
Hh,  with  a  greater  or  lefs  tinge  of  red.  It  is  tartifh,  fome- 
what  four  when  not  fully  ripe,  hut  in  other  refpedfs  perfectly 
fin) ilar  to  our  fmall  white  plums. 

During  the  forced  ft  ay,  which  we  were  in  fame  meafure 
obliged  to  makeatConftantinople,  to  arrange  our  fcattered  col¬ 
lection,  and  to  wait  for  a  fafe  conveyance,  Bruguiere  recover¬ 
ed,  if  not  Ins  former  looks,  at  leaft  a  pretty  good  ftate  of  health, 
tin  r  voyage  to  Athens,  and  afterwards  to  Corfu  acrofs  the 
jfthmus  ot  Corinth,  and  as  far  as  Ancona,  was  very  agree¬ 
able,  becaufo  we  had  for  fellow-travellers  men  of  intelligence. 

1  accompanied  the  collection  as  far  as  Milan,  from  which 
i  uifpatched  it  to  Baris,  It  will  no  doubt  be  fuperfluous  to 
enumerate  to  you  the  very  valuable  objedls  which  I  have 
procured,  con  lifting  cl  feeds,  fruits,  drugs,  plants,  quadru¬ 
peds,  reptiles,  infeAs,  See, 
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XV .  Qua  New  Mufical  Ivjlrument  invented  by  Dr.  C  H  LA  13  ^ 
fri  ;  with  fame  Experiments  on  the  Vibrations  of  Sonorous 
Bodies. 


JLn  the  month  of"  February  lady  Dr.  Chladni  of  Witten¬ 
berg,  well  krjown  by  his  various  publications  on  philofophi- 
.cal  1  objects,  and  particularly  his  experiments  on  found,  per-, 
formed  before  a  numerous  affembly  at  Vienna,  on  a  new 
inftrument  he  has  invented,  and  to  which  he  stives  the  name 
of  Euphon.  This  inftrument  has  nothing  in  common  with 
the  Harmonica  but  the  glafs.  .  It  confifts  of  forty-one  im¬ 
moveable  parallel  cylinders  of  glafs,  of  equal  length  and 
thicknefs.  Its  conftrudtion,  tone,  and  the  method  of  play¬ 
ing  it,  are  totally  different  from  thofe  of  the  Harmonica. 
At  the  fame  time  Dr.  Chladni  made  feveral  curious  experi¬ 
ments  on  the  vibrations  of  fonorous  bodies,  by  which  he 
fhewed  that  fand  or  faw-duft,  ft rewed  over  thefe  bodies 
while  vibrating,  forms  different  regular  figures,  according  to 
circumftances.  As  it  may  afford  1  a tis taction  to  our  philofo- 
phical  readers  to  know  the  manner  in  which  thefe  experi¬ 
ments  may  be  partly  repeated,  we  {hall  fubjoin  the  follow¬ 
ing  fhort  account :  Take  a  fquare  piece  of  glafs,  pretty 
thin,  fuch  as  that  ufed  for  windows,  about  four  or  five 
inches  over,  or  even  more.  Smooth  it  at  the  edrres  on  a 
grinding- ftonc ;  llrew  a  little  faw-duft  over  its  furface,  and 
lav  hold  of  it  gently  with  the  thumb  and  fore-finger  of  the 
left-hand,  fuppofing  that  you  lay  hold  of  it  by  the  middle. 
With  the  right-hand  rub  a  violin  bow  foftly  againft  one  of 
the  edges  of  the  glafs,  drawing  it  either  up  or  clown,  in  a 
direction  almoft  perpendicular  to  its  furface,  and  you  will 
then  fee  a  tremulous  movement  and  the  whole  duft  leap 
about.  If  the  how  is  exactly  in  the  middle  of  one  of  the 
tides,  the  duft  will  arrange  itfelf  almoft  in  the  direction  of 
the  two  diagonals,  dividing  the  fquare  into  four  ifofceles 
triangles.  If  the  bow  be  applied  at  a  quarter  only  of  the 
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cliilance  of  the  one  corner  from  the  other,  the  dan  will  ar¬ 
range  itfelf  in  fucb,  a  manner  as  to  be  found  in  the  two  dia- 
meters  of  the  fquare,  dividing  it  into  four  equal  fquares.  At 
other  times,  ir  the  bow  deviates  a  little,  it  forms  a  figure 
like  a  double  C,  when  the  two  letters  are  joined  hack  to 
hack.  If  the  fquare  he  held  by  the  two  extremities  of  the 
diameter,  oppofite  to  that  againft  which  the  bow  is  applied, 
the  dull  will  form  a  kind  of  oval,  one  of  the  axes  of  which 
will  be  the  fame  diameter.  If  the  glafs  be  of  a  circular  fi¬ 
gure  and  beheld  by  the  middle,  the  daft  will  arrange  itfelf  in 
inch  a  manner  as  to  form  the  fix  radii  of  a  regular  hexagon. 
In  oar  next  number  we  fhail  prefent  our  readers  with  fome 
farther  particulars  on  this  interefling  fubjedt. 


XV  I.  Account  of  an  extraordinary  large  Oriental  Pearly  .Ex- 
erefcence,  which  was  ofjered  jar  Sale  fome  'Years  ago  at 
Pel  erf  burgh.  From  Ntue  Nordifche  Bcytrage,  by  Prof  for 
Pallas,  Vol.  IL 
rjpt 

j!  HIS  remarkable  production,  which  was  brought  from 

Holland  to  Peteriburg  in  the  year  1779  in  order  to  he  fold, 
„  # 
is  repreiented  fig.  3,  Plate  VIII.  The  poiTeffor  of  it  at 

that  time  was  Mr.  Daniel  Gildemeefter  Jsnz,  of  A  rafter- 
dam,  into  whole  hands  it-  came  by  bequeft  from  one  Mr. 
Sander,  an  agent  of  Deux- Pouts,  and  had  been  purchafed 
in  India  for  50,000  florins  (4,500!.  iterimg) .  It  was  offered 
for  tale,  under  the  name  of  the  Sleeping  Lion ,  at  double  the 
aoove  fum.  It  weighed  578  carats,  and  was  quite  perfect  in 
its  fhape,  as  feen  in  the  figure;  fo  that  its  name  feems  to 
have  been  given  it  not  improperly.  The  other  fide  was 
fornewhat  flatter,  and  beautifully  marked  with  zig-zag* 
Gripes  f ' guillof chart )  :  the  colour  and  fplcndour  were  alfo 
remarkably  fine  ;  fo  that  this  production  feems  entitled  to  a 
place  in  the  fir  ft  clafs  of  pearly  excrefcenees ;  and  on  ac¬ 
count  01  its  fize  deferves  to  be-  made  known  as  a  curioftty  in 

natural 
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natural  hiftory;  though  inferior  In  fome  tefpefds  to  many 
much  fmallcr  but  regular  pearls,  fuch  as  that  in  the  poffciflon 
of  the  late  Emprefs  of  Ruffia,  which  was  worn  by  Charles  Xf  L 
in  his,  hat,  and  afterwards  given  to  his  lifter  as  a  prefent  on 
her  marriage,  and  which  is  accompanied  with  two  other  pearls 
not  much  fm after ;  and  the  celebrated  pearl  of  the  King  of 
Spain,  called  La  Pcregrina  purchafed  by  Philip  IL  from  a 
traveller,  which  weighs  25  carats ;  is  valued  at  150,000 
dollars,  and,  in  aft  probability,  is  the  firft  in  the  world. 
The  above  pearly  excrefcence  feemed  to  have  been  attached 
by  the  fmall  end  to  a  hole  in  the  mother  {hell.  On  the 
reft  of  the  furface  there  was  not  the  leaft  appearance  of  ait 
having  been  ufed  to  give  it  its  lingular  form. 


XVII.  Defcription  of  the  Apparatus  invented  by  Mr.  JoHif 
Cuth BE  RTS  ON  for  producing  l Idler  by  the  Combujlion 
of  Hydrogen  Gas  in  Oxygen  Gas. 

Jf'\  BCD  (Fig.  1,  Plate  VIII.)  reprefents  the  inftnmient 
and  the  veftel  abed  in  which  it  Hands.  The  giafs  bottle 
AD,  which  can  contain  about  1000  cubic  inches  of  water, 
has  a  brafs  cap  which  ferews  off  at  A,  and  is  perforated  at 
the  bottom,  in  which  the  piece  ef  (fig.  2.)  is  ferewed.  B 
and  C,  two  giafs  receivers,  with  proper  mountings,  the  tops 
of  which  pafs  through  E  F,  a  ftraight  bar  of  brafs,  are 
made  fail  to  the  bar  by  female  ferews  put  on  thefe  tops', 
which  are  perforated  perpendicularly,  and  have  alfo  a  fkle- 
hole  correfponding  with  a  hole  in  the  brafs  bar  and  with 
two  holes  in  e  f  communicating  with  the  large  bottle. 
m  and  n  are  two  ftop-cocks  in  the  brafs  bar,  to  Unit  or 
open  the  communication  between  the  receivers  and  tha 
bottle.  F  II  and  E  N  are  two  flat  pieces  of  brafs  made 
fall  to  the  veftel  containing  the  receivers,  and  which  is 

*  It  was  a  production  of  the  pearl-nine  ry,  near  the  fmall  if  and  Mar¬ 
garita,  on  the  coalt  of  Comana. 
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sicarlv  fillet!  with  water,  by  means  of  (crews  at  a  and  Ik 
O,  a  metallic  wire,  is  made  faft  to  the  brafs  cap  A  :  the  lower 
part  of  this  wire  is  made  of  plalina,  and  is  brought  as  near  as 
poiiibie  to  the  piece  cj\  but  not  to  touch  it.  When  the  in¬ 
fir  urn  ent  is  to  be  ufed,  the  (top- cocks  being  kept  Unit,  the 
large  yeffel  mult  be  detached  from  the  receivers,  by  uir- 
fere  wing  the  female  ferews  Q,  Q,  filled  with  oxygen  gas  by 
any  of  the  common  methods,  and  again  put  in  its  place. 
The  receiver  13,  which  has  a  hole  in  its  fide  at  o,  muft  then 
be  filled  with  oxygen  gas,  and  C  with  hydrogen ;  and, 
while  electric  fparks  are  made  to  pafs  from  the  wire  O  to  the 
aperture  e ,  the  cock  n  muft  be  opened,  by  degrees,  till  the  gas 
takes  fire.  Stop  the  electric  fparks  and  regulate  the  flame 
by  turning  the  cock  one  way  or  the  other.  The  cock  m, 
which  fuppliesthe oxygen  gas,  muft  be  kept  quite  open,  and 
the  receivers  be  kept  fupplied,  C  to  its  lip  and  B  to  the  hole 
o,  by  known  meafures  of  the  gafes,  from  time,  to  time,  while- 
the  procefs  is  continued.  The  p adage  that  leads  from  the 
hydrogen  gas  to  the  large  veiTcl  is  made  fmaller  than  that 
from  the  oxygen,  that  the  gas  may  enter  in  a  yery  final! 
ftream.  The  hole  in  the  fide  of  the  receiver  B  is  for  the 
purpofe  of  preventing  more  oxygen  gas  being  introduced 
than  will  fill  it  to  that  point,  that  the  column  of  water  may 
always  be  heavier  upon  the  hydrogen  gas,  which  has  t0‘ 
force  its  way  through  a  fmaller  aperture  than  the  oxygen 
gas.  The  fame  end  would  be  gained  by  making  B  only 
about  half  the  depth  of  C.  Both  thefe  receivers  are  open 
below,  to  receive  the  gas  introduced  under  them* 
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NEW  PUBLICATIONS; 

A  oil o\  Velcnfkabs  Acadeinlerts  JSTva  Handling  df*  New 

Transitions  of  the  Royal  Academy  of  Sciences  at  Stock- 

J  J 

holm,  for  the  Year  1797.  Vol.  XVII.  Part  Second,  with 
two  Plates.  Part  Third,  with  three  Plates* 

nn 

JL  H  E  fecond  part  of  this  work  contains  the  following 
papers  :  I.  Mel anderhj elm’s  continuation  of  the  Hiftory  of 
Phyfical  Aftronomy.  The  author  here  mentions  the  at¬ 
tempts  of  the  Academy  of  Paris,  in  1730,  to  revive  the 
fyftem  of  Defcartes  in  oppofition  to  Newton’s  fyftem  of  ota- 
vitation,  and  particularly  what  John  Bernouilli  fays  in  his 
New  Thoughts  on  the  Syftem  of  Defcartes,  and  the  manner 
of  deducing  from  it  the  orbits  and  aphelia  of  the  planets* 
top-ether  with  the  objections  which  he  makes  to  Newton* 
D'Alembert  {hewed,-  in  his  Treatife  on  the  Equilibrium  and 
Movement  of  Fluids,  the  faults  committed  by  Bernouilli, 
and  proved  that,  according  to  Bernouilli’ s  fyftem,  all  the  parts 
of  fuch  a  vortex  muft  complete  the  revolution  of  their  orbits 
at  the  fame  time ;  and  that  the  planets,  if  they  moved  round 
the  fun  in  fuch  vortices,  muft  deferibe  their  orbits  in  the 
lame  period  5  which,  however,  is  contrary  to  nature.  As 
Bernouilli  himfelf  found  that  the  velocity  of  fuch  vortices 
did  not  agree  with  Kepler’s  rules,  founded  on  obfervation, 
he  endeavoured  to  explain  this  difference,  but  fell  into  the 
fame  errors  as  before.  His  new  hypothecs  alfo,  for  explain¬ 
ing  the  motion  of  the  aphelia,  was  not  agreeable  to  nature  ; 
and  Bouffucr  as  well  as  D’Alembert  fhewed  that  the 

O  , 

elliptic  orbits  of  the  planets  could  not  agree  with  Defcartes’s 
fyftem  of  vortices,  and  that  this  fyftem  could  not  ferve  to 
explain  their  motion, — II.  Experiments  with  Pietra  Fongaia 
(lapis  fungifer) ,  and  Obfervations  on  its  Nature,  by  F.  A* 
Gadd. — This  fpecies  of  earth,  found  near  Rome,  Naples  and 
Florence,  was  firft  difeovered  by  Ferber.  Near  Naples  it  is 
found  in  the  chalk-hills,  like  a  white  ftalaelites  intermixed 
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with  a  great  many  fine  roots  of  fhrubs ;  and  near  Florence 
there  is  a  fpecies  of  it  confifting  of  hardened  turf,  which  is  dug 
up  near  volcanoes.  The  author  made  experiments  with  a 
piece  procured  from  Italy,  and  found  that  100  parts  contain 
from  45  to  4 6  filiceous  earth,  23  argillaceous  earth,  7  calca¬ 
reous  earth,  and  20  calx  of  iron,  with  fome  white  magnefia 
and  vegetable  alkali.  It  is  well  known,  that  when  this  fria¬ 
ble  fpecies  of  fione  is  preferved  in  cellars  and  moiftened  with 
water,  it  produces  abundance  of  eatable  mufh rooms,  which, 
in  Italy,  are  highly  efteemed  and  brought  to  the  firft  tables. 
The  author  confiders  it  more  beneficial  to  cultivate  morels 
inftead  of  thefe  in  Sweden,  and  gives  an  account  of  the  me¬ 
thod. — III.  On  the  Art  of  hardening  Copper,  by  P.  J.Hjelm. 
Copper,  without  doubt,  was  earlier  known  and  employed 
than  iron;  and  fome  ancient  weapons  of  great  hardnefs  have 
given  rife  to  refearches  in  regard  to  the  art  of  hardening  it. 
The  attempts,  however,  to  harden  it  in  the  fame  manner  as 
flee],  all  mifcarried,  and  the  art  was  confidered  as  loft.  It  was 
then  tried  whether  this  obj ect  could  not  be  accomplifhed  by 
mixing  it  with  other  metals.  Monnet  believed  that  arfenic 
had  been  ufed  by  the  ancients  for  this  purpofe ;  Geoffroy, 
iron  ;  Mongez  and  Dize,  tin.  The  laft  opinion  is  ftrength- 
ened  by  the  experiments  of  M.  Hjelm,  who  having  accu¬ 
rately  examined  the  blade  of  a  dagger  difcovered  in  the  earth, 
found  that  it  oonfifted  of  83  \  copper  and  1 6\  tin.  Of  a  like 
mixture  of  both  metals  he  made  blades  for  knives,  which  in 
hardnefs  approached  very  near  to  the  former. — IV.  New  and 
little-known  Species  of  Lichens,  Fifth  Continuation,  by 
E.  Acharius.  The  author  here  treats  of  the  Phyfcia  foliis 
mernbr  ana  cels ,  tubulojis ,  vel  longitudinaliter  lacunofe  canali - 
culatis ,  to  which  belong,  1.  Lichen  IJlandicus  ;  membra.na - 
ceus ,  aclfcendensy  multifido-laciniatus ,  ciliatus ,  canaViculatus , 
viridi-cajianeusy  fcutellis  fejfilibus  filanis  concoloribus .  This 
fpecies,  beft  known  of  all  on  account  of  its  medicinal 
and  nouri filing  qualities,  grows  abundantly  in  Sweden.  In 
forefts  covered  with  mofs  it  grows  to  the  greatcft  ftze  on  the 
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tytlfus  laburnum ,  and  on  ftones  it  acquires  fine  leaves.  On 
the  edges  it  is  furnifhed  with  fmall  ftiff  briftles,  and  on  the 
fides  has  fmall  excrefcences  like  the  head  of  a  pin  befprink- 
Ied  with  white  meal.  3.  Lichen  cucullatus  ;  membranaceus 
eredlus,  glaber ,  incifus ,  tubulofo- canaliculatus ,  albus,  baji 
purpuraj'cens,  fcutellis  pojlicis  cucullatis  fufcis.  It  is  often 
confounded  with  the  Lichen  nivalis .  3.  Lichen  nivalis  j  mem¬ 
branaceus ,  adfeendens ,  laciniatus ,  crifpus ,  lacunafus ,  albus  betfi 
jlavefcens.  Molt  botanifts  have  coniidered  this  as  the  Lichen 
cucullatus.  It  grows  farther  towards  the  north.  The  or¬ 
gans  of  fructification  are  little  known.  4.  Lichen  t melius ; 
membranaceus ,  decumbens  laciniatus ,  laciniis  apice  ciliatis 
obtujis,  tubulofo-fornicatis ,  adfeendentibus ,  cinerafcens  •  feu- 
tellis  fejffilibus ,  lateralibus ,  nigrocajiis.  It  has  long  been 
confidered  as  a  variety  of  the  L.  ciliaris ;  from  which,  how¬ 
ever,  it  is  very  different.  5.  Lichen  ciliaris  \  membranaceus , 
adfeendens ,  linearis ,  laciniatus ,  ciliatus  viridi-glaucus ,  fub¬ 
tus  albus ,  canaliculatus ,  fcutellis  terminalibus  nigrocevjiis . 
It  grows  particularly  on  the  afh.  6 .  Lichen  furfur ac cits ; 
membranaceus ,  decumbens  laciniatus ,  pulverulentus  cinereus , 
fubtus  canaliculatus  violaceo-niger,  fcutellis  fparf's  ampulla - 
teis  rubris .  It  grows  on  the  fir,  birch,  and  ftones ;  con¬ 
tains  abundance  of  inflammable  particles,  and  refin. — V.  De¬ 
scription  of  the  Ficus  Javanenjis ,  a  new  Bird  from  Java,  by 
S.  J.  Liungh;  with  a  Figure.  It  is  a  kind  of  woodpecker 
with  three  toes,  the  characters  of  which  are  as  follow  :  Ficus 
Javanenjis ,  vertice  crijlato  nigra  alba  maculato,  callo  fubtus 
albo,  lineis  fex  nigris ,  dor  fa  fuperiws flav  a ,  inferius  cinnabariio , 
pedibus  tri- digitalis. — VI.  Defcription  of  an  Apparatus  for 
planing  Ship  Pins,  invented  and  employed  at  Carlfcrona,  in 
1784,  by  C.  F.  Bouke,  with  a  figure.  This  machine  is  fo 
conftruCted  that  it  will  make  thefe  pins  either  round  or 
fquare.  Two  workmen  in  a  day  can  make  with  it  four  or 
five  times  as  many  as  by  the  ufual  apparatus  with  a  hand- 
plane.  At  Carlfcrona,  where  35000  fuch  nails  of  oak  or  fir 
areufed  every  year,  this  machine  caufes  afaving  of  666\  rix- 
Vol.  IL  Y  dollars 
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dollars  in  point  oflabour. — VII.  Obfervatlons  on  the  Strength 
of  the  Walls  of  Fortifications,  by  A.  Sjoberg.  The  author 
prefers  the  theory  of  Stahlfverd,  in  regard  to  fortification,  to 
thofe  of  Lorgna,  Delanges,  and  Woltmann  :  a  more  accu¬ 
rate  account  of  this  theory  has  been  given  in  Bohm’s  Ma- 
’gazine  for  Engineers ;  but  Stahlfverd  is  too  fhort,  and  in 
fome  parts  he  has  not  fufficiently  explained  his  calculations. 
He  has  alfo  employed  fluxions  fometimes  with  long  converg¬ 
ing  feries,  though  it  might  have  been  poffible  by  other  me¬ 
thods  to  approach  nearer  to  the  objedt.  M.  Sjoberg,  there¬ 
fore,  has  begun  here  to  improve  and  explain  this  theory. — 
VUE  Farther  Examination  of  the  Black  Stone  of  Ytterby, 
and  the  peculiar  Earth  found  in  it,  by  A.  G.  Ekeberg.  The 
author  continued  the  experiments  made  by  Gadolin  on  this 
fubjedt,  and  found  in  100  parts  47  J  of  a  peculiar  earth,  dif¬ 
ferent  from  all  the  other  kinds  of  earth  hitherto  known, 
and  to  which  he  gives  the  name  of  Ytter  earth,  Yttrica.  The 
done  itfelfhe  calls  Ytter  done.  „ 

In  the  third  part  we  find  the  following  papers :  I.  Some 
new  Moths  of  the  Genus  of  the  Toririces ,  by  C.  P.  Thunbcrg, 
luch  as,  1.  T ortrix  Fahlber giana  :  alls  baji  Finer  eis  a  pice 
purpurcis ;  Jhigis  albidis  ;  from  the  iiland  of  St.  Bartholo¬ 
mew  in  the  'Weft  Indies.  2.  T.  Stickmanniana ,  a l is  cx~ 
t erne  fuj\ bis  interne  albis ,  tinea  media  j err uginea  ahbreviaia . 
3.  T.  Liiinghitma  :  a  Us  albis  punbtis  fufcis  irr  Gratis  ;  faj'ciis 
'  iribus  fufcis.  4.  T.  Achanana  :  alls  plumb eis ,  faj'ciis  dudbus 
nigris ,  inferioribus  margine  albis .  3.  T.  Blomzana :  alls  plum- 
beis  JuperioribuSy  arcu  fafciaque  ahbreviaia  obliqua  atra.  6.T . 
A  accent  an  a ,  alls  pur pur  eo-aur  eis  3  ma  culls  oBojlavis,  antennis 
annul atis<  All  thefe  are  found  in  Sweden,  and  have  been 
named  after  the  Swedifli  natural i ft s  by  whom  they  were  dif- 
covered.  II.  IVeJtringia,  a  new  Genus  of  Plants  defended 
by  J.  E.  Smith,  M.D.  Prefrdent  of  the  Linn  scan  Society  of 
London.  It  was  firil  diftovered  in  New  Holland  by  Dr, 
Solander,  who  called'  it  Cunila  fruticofa ,  though  it  is  totally 
different,  and  has  rather  a  dmilarity  to  rofcmary,  from 
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which,  however,  it  is  different  aifo.  Its  peculiar  character 
is  :  Calyx  femiquinquejidus ,  pentagonus  ;  corolla  refufinata , 
limbo  quadrijido ,  lobo  longiore  credo,  bipartito  :  Stamina  dif- 
iantia,/duo  brevier  a.  {inferior  a)  abortvua.  The  author  afligns 
it  rather  to  the  didynamia-angiofpermia ,  immediately  after 
the  teucrium ,  than  to  the  diandria.  Hi.  Experiments  on 
the  method  of  preparing,  from  moft  of  the  lichens,  dyes 
for  giving  beautiful  high  colours  to  filk  and  wool.  By  D. 
Weftring,  M.D.  Sixth  continuation.  Of  thefe  lichens,  fit 
for  the  purpofes  of  dyeing,  there  are  eleven  or  twelve  kinds,  -a 

great  many  of  which  grow7  in  Sweden,  fo  that  large  quantities  of 
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them  might  be  collected  every  year.1  They  afford  excellent 
nourifhment  to  goats.  In  feme  places  they  are  employed  as 
fluffing  for  chairs  and  fophas,  in  the  room  of  horfehair,  &e.* 
fuch,  for  example,  as  the  Lich.  chalybeijormis ,  barbatus  and 
plicatus .  Some  kinds,  fuch  as  the  L.  baidatus  and  piicatus , 
are  ufed  by  the  common  people  as  medicine  in  the  hooping- 
cough,  hemorrhages,  jaundice,  &c.  for  which  the  L.  hirtus 
is  aifo  ufed.  The  author  was  at  great  pains  to  examine 
thefe  different  fpecies,  and  made  upwards' of  two  hundred  ex¬ 
periments  with  them  in  dyeing,  but  particularly  with  L.ju- 
bat  us  )  fllamentofus  pendulus  axillis  comprejjis  :  L.  chalybei* 
formis  5  fllamentofus  fubramofus  decumbent,  i  ?ng  lie  at  0  ft etv  - 
uofxs  ;  and  L.  lanatus , flamentcfus ,  ramojijfimus ,  decumbent, 
implicatus ,  opacus.  The  firft  gives  a  kind  of  orange- red  dye 
(color  aurantiacus ),  and  particularly  to  yam;  the  fecond 
does  not  yield  fo  good  a  dye  ;  and  the  third  is  of  no  ufe  for 
dyeing.  IV.  Defcription  of  new  and  little  known  fpecies  of 
lichens,  by  E.  Acharius.  Sixth  continuation.  The  author 
here  treats  of  the  phyfeia  foliis  fubcartilagineis ,  plants  aui 
coni)  exiuf cuhs,  of  which  figures  are  given,  and  among  which, 
befides  thofe  mentioned  in  the  preceding  part,  the  author 
enumerates,  7 .  Lichen  prunajlri :  J'ubccria ecus  mollis  erec- 
t  inf  cuius  lincari  laciriiatus  planus  rugofo ~lacu.no jus,  fubtiis 
alkijjhnns ;  fcutellis  lateral ibus  concavis  jufcis,  8.  Lich. 
fraxineus  ;  cartilaginco-membranaceus  cretins  planus,  lanceo - 
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laius  rugofo-lacunofus  cinereus  ;  fcutellis  fparjls  lateralibu'S3 
marginalibufque  pallidis.  9.  Lkch\  fajligiatus  fu'bcattila- 
gineus  ere clus  ca'fpitojus  ra.mofus  ;  favns  fafiigidtis  terctiuf- 
culis  lacunojis  furfum  incrajjatis  fubinermibus  ;  fcutellis  fejji - 
lib  us  terminalibus .  10.  Lich.  calicaris  :  fab  car  til  a  gineus 

ere blus  linearis  ramofo-pinnatifidus y  coviprejfus  lacunulofus 
ga  l  lid  us  ;  fcutellis  pedunculatis  convexis  J'parJis.  V.  Farther 
examination  of  Stahlfwerd’s  theory  rcfpe&ing  the  ftrength 
of  the  walls  of  fortifications,  by  A.  Sjoberg,  with  figures. 
VI.  Geometrical  efiay  on  the  motion  of  bodies  drawn  front 
or  towards  a  given  point  in  the  rnverfe  double  ratio  of  the 
diftance  from  that  point,  by  J.  Svanberg.  Neither  of  thefe 
papers,  which  are  to  be  continued^  will  admit  oi  abridge¬ 
ment. 

A]  handling  om. Telegrapher  och  far  fob  til  en  ny  hir’d  lining 
ddras ,  See.  A  Treatife  on  Telegraphs,  and  a  new  Conftruc- 
tion  of  one,  by  A.  N.  Edelcrantz,.  Counfellor  of  the  Chan¬ 
cery,  one  of  the  Eighteen  of  the  Swedifh  Academy,  Sec. 
Stockholm,  179 6.  95.  p.  8..  with  five  copper-plates  and 
three  tables.. 

When  people  with  to  tranfmit  intelligence  to  others,  at  a 

♦ 

diftance,  in  a  quicker  manner  than  by  letters  or  meffengers, 
it  can  be  done  only  by  fignals,. but  two  different  ways:,  either 
by  fingle  fignals,  which,  according  to  previous  agreement, 
convey  whole  ideas  ;  or  by  feveral  fueceffive  fignals,  which, 
by  repreferiting  letters  and  words,  anfwer  the  fame  purpole. 
The  firft  kind  of  fignals  w^ere  employed  in  the  earlieft  pe¬ 
riods,  and  fome  ©f  them  were  fuited  to  the  ear  a$  well  as- to 
the  eye.  For  the  eye  the  ancients  employed  fires  and  hnoke, 
torches,  flags,  and,  in  modern  times,  fky-rockets  have  been 
ufed.  For  the  car  they  employed  drums  and  trumpets; 
and,  fince  the  invention  of  gun-powder,  the  firing  of  cannon  I 
has  been  applied  to  the  like  ufe.  But  even  all  thefe  are  in¬ 
capable  of  expreffing  what  could  be  communicated  by  lpcech 
£nd  writing;  and  to  accomplifb  that  object,  by  figns  capable : 
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of  exprefiing  all  the  poflible  variations  and  combinations  of 
the  letters  of  the  alphabet,  forms,  in  a  proper  fenfe,  the  true 
telegraphic  art.  Even  the  fignals  at  lea,  as  they  extend  only 
to  particular  circumftances,  are,  when  compared  to  fignals 
by  letters,  only  a  kind  of  hieroglyphics. 

The  proper  telegraphic  art,  however,  was  not  unknown 
to  the  ancients.  The  Greeks  and  the  Homans,  for  fignals, 
made  ufe  of  pots  filled  with  lighted  twigs  and  draw,  over 
which  they  poured  oil ;  and  thefe  being  placed  in  certain 
rows,  exprefled  certain  letters,  according  to  the  order  in 
which  each  row  was  lighted.  Polybius  mentions  a  method 
in  which  the  letters  of  the  alphabet  were  divided  into  five 
rows  ;  and  by  means  of  a  certain  number  of  torches,  raifed 
on  the  right  and  left,  the  number  of  the  row,  and  the  letter 
in  the  row,  could  be  exprefled.  The  Jlegahographia  trithe - 
tniana  of  a  benedi&ine  monk,  in  the  15th  century,  feems  to 
have  been  fomething  of  the  fame  kind ;  but  the  firft  experi¬ 
ment,  after  the  manner  of  the  Greeks,  is  described  by  Kir  • 
cherin  his  Ars  magna  lucis  et  umbrae  y  under  the  title  of  Cryf~ 
togamia  catoptrica .  It  was,  however,  imperfect,  and  could 
be  employed  only  at  a  certain  difiance.  Schott  in  his  Tech* 
nica  curiofa  propofes,  from  an  anonymous  author,  to  erect 
polls  upon  an  eminence,  fo  as  to  be  difiingui filed  through  a 
telefcopc,  and  on  which  proper  fignals  could  be  elevated  as 
might  be  neceflary.  Kefsler,  in  his  Concealed  Arts,  advifes 
characters  to  be  cut  out  on  the  bottom  of  a  cafk,  fo  as  to  ap¬ 
pear  luminous ;  and  Hook  propofes  certain  figures,  the  form 
of  which  could  be  eafily  changed,  to  be  fufpended  on  a  wood¬ 
en  frame.  Gautkey  recommends  tubes  fome  thoufand  fa¬ 
thoms  in  length  j  Guyat,  tables  with  the  letters  cut  out  in 
them  y  and  Paulian,  in  his  Didtionnaire  de  Phyjiquey  a  tranfy 
parent  figure  confiding  of  one  perpendicular  and  three  hori-r 
zontal  llripes  forming  ten  compartments,  each  of  which,  by 
removing  boards  from  behind,  can  be  rendered  vifible  or  in¬ 
edible.  The  inventions  of  Linguet,  Bergftrafler,  Chappe, 
Burja,  Bockman,  and  Achard,  were  all  much  on  the  fame 
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plan.-  After  this  hiftorical  introduction,  the  author  defcribes 
the  properties  of  a  good  telegraph.  Thefe  are  t  iff,  perfec-  ' 
lion  in  regard  to  the  combination  of  the  characters  and  the 
property  of  the  figns ;  2d,  perfection  in  regard  to  eafinefs  of 
movement  and  ufe.  Thefe  properties,  the  author  fays,  are 
united  in  that  of  Chappe.  His  telegraph  confifts  of  three 
arms,  the  inclination  of  which  towards  each  other,  towards 
the  perpendicular  poft,  and  towards  the  horizon,  give  cer¬ 
tain  portions  that  reprefent  the  old  Runic  letters,  or  the  oldeft 
alphabets,  and  by  their  combinations  2 56  portions  or  partff 
cular  figns  are  poffible.  In  September  1794,  the  author  be¬ 
gan  to  make  experiments  in  Sweden,  before  he  was  ac¬ 
quainted  with  a  complete  defcription  of  the  French  tele¬ 
graph  ;  and  he  contrived  various  forms,  fome  like  the  French 
and  fome  entirely  different,  till  he  at  length  fell  upon  that 
which  he  here  defcribes,  the  combination  and  ufe  of  which 
are  attended  with  great  advantages.  A  defcription  of  it 
without  the  figures  would  require  too  much  time.  It  is  pro¬ 
perly  a  fort  of  lattice  with  ten  apertures  in  three  vertical 
rows,  which  can  be  opened  and  fhut  by  means  of  boards*, 
and  which  are  capable  of  forming  1024  combinations  or  dif- 
tinCt  fignals.  Thefe,  in  order  to  be  eafily  diftinguifhed  and 
repeated,  are  expreffed  by  figures  arranged  in  tables  fub- 
joined  to  the  work  ;  fo  that,  with  thefe  1024  figns,  it  is  pof¬ 
fible  to  reprefent  2097132  variations  of  the  figures.  For 
fignals  in  the  night-time  a  lamp  is  applied  behind  each 
hole,  and  covered  or  uncovered  as  may  be  neceffary. 

*  Th.s  Teems  to  be  on  the  fame  principles  with  thofe  adopted  in  England. 
Edit. 
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-F  HE  meetings  which  took  place  on  the  6th  and  13th 
in  ft  ant  were  occupied  by  the  reading  of  a  paper  on  Vifion, 
bv  Dr.  Wilfon,  of  which  we  find  it  impoffible  to  give  any 
ab  ft  raft.  At  the  latter  meeting  the  Annual  Regifter  of  Me¬ 
teorological  Obfervations  was- read  to  the  Society. 

At  the  meeting  on  the  20th,  a  paper  was  read  containing 
experiments  on  vegetation  in  pure  water,  by  Dr.  Crelh  He 
planted  the  feeds  of  funflowers  in  feme  ferruginous  fand  which 
he  had  feveral  years  employed  for  fand  heats,  and  which,  he 
therefore  fays,  could  contain  no  carbon.  The  pure  water 
was  that  with  which  his  place  of  refidence  is  fupplied  by 
pipes.  The  pot  in  which  the  feeds  were-  planted  was  put 
into  bis  library,  which,  being  but  feldom  opened,  be  con¬ 
cludes,  could  therefore  contain  no  carbonic  acid  gas  (fixed 
air) .  Four  of  the  feeds  grew  and  flowered  :  the  feeds  of 
one  of  which  were  again  reared  in  the  fame  manner  in  the 
following  year.  The  qu  eft  ion  put  by  Dr.  Crell  is :  Whence 
do  vegetables  derive  their  Rounfhment  l  and  particularly, 
whence  comes  the  carbonaceous  matter  which  conftitutes 
fo  large  a  portion  of  their  bulk  ?  After  feme  reafoning  on 
the  fubjeft,  the  author  concludes,  that  carbon  is  either  de- 
pofited  in  plants  by  the  light  which  falls  upon  them,  and  is 
therefore  a  constituent  part  of  light,  or  that  it  is  generated 
in  them  by  its  aftion.  * 

The  reader  will  naturally  afk.  How  water  coming  from  a 
common  refervoir  can  be  confickred  as  pure }  How  land 
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which  has  been  employed  for  the  purpofes  of  a  fand  heat  for 
years,  and  confequently  expofed  to  receive  duft  and  fmall 
fragments  of  coals,  can  be  free  from  carbon  ?  And  what  fort 
of  a  room  it  muft  have  been  which  could  contain  no  car¬ 
bonic  acid  gas  in  the  atmofpheric  air  with  which  it  was 
filled,  places  but  feldom  opened  being  generally  found  to 
contain  more  of  that  gas  than  thofe  which  are  better  venti¬ 
lated  ? 

FRANCE. 

The  Soc'ety  of  Natural  Hiftory  at  Bourdeaux  has  formed 
itfelf  into  a  Society  of  the  Sciences,  Belles-Lettres  and  Arts  ; 
and,  like  the  National  Inftitute,  is  divided  into  three  clalTes  ; 

1  ft,  Mathematical  and  phyftcal  fciences  ;  2d,  Moral  and 
political  fciences;  3d,  Literature  and  the  fine  arts. 

The  Society  of  Natural  Hiftory  at  Paris,  has  given  itfelf  a 
new  organization.  In  future  it  will  affemble  only  once  a 
month;  but  it  has  chofen  an  adminiftration  who  will  meet 
once  every  fortnight.  This  adminiftration  conftfts  of  fix  com- 
miffioners,  Juflleu,  Lamarck,  Hauy,  Fourcroy,Desfontaine  and 
Lacepede,  who  have  chofen  fix  affiftants  :  Ventinat,  Brogni- 
ard,  Leliere,  Vauquelin,  Celfe  and  Millin.  Cit.  Sylveftre  has 
been  appointed  treafurer,  and  Cit.  Cuvier  fecretary.  The 
reft  qf  the  Society  is  divided  into  two  fedtions  ;  one  of  mem¬ 
bers,  each  of  whom  eno-ag-es  to  read  a  memoir  annually ; 
and  the  other  of  free  affociates,  who  are  not  obliged  to  per¬ 
form  any  labour.  The  Society  have  publilhed  a  volume  of 
Memoirs  in  folio,  under  the  title  of  AEte  de  la  J'ociete  d'hij - 
ioire  naturelle ,  and  has  eredfed  a  ftatue  of  Linnaeus  in  the 
national  garden  of  plants. 

MISCELLANEOUS. 

PRESENT  STATE  OF  CHEMISTRY  IN  GERMANY. 

As  we  have  frequent  occafion,  in  the  courfe  of  this  Maga¬ 
zine,  to  mention  or  make  extradls  from  the  works  of  differ¬ 
ent  chemifts  on  the  Continent,  and  as  they  have  not  yet  all 
entirely  abandoned  the  old  fyftem,  our  chemical  readers,  we 
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irope,  will  not  be  difpleafed  with  the  following  ftiort  account 
of  the  prefent  ftate  of  chemiftry  in  Germany,  being  an  ex¬ 
tra^  of  a  letter  from  Dr.  Girtanner  to  Van  Mons,  dated 
Gottingen,  Sept.  5,  1796,  publiftied  this  year,  in  one  of  the 
German  Journals,  with  fome  obfervations  by  Van  Mons. 

(C  The  fyftem  of  chemiftry  in  Germany  has  undergone  x, 
revolution.  The  exiftence  of  phlogifton  is  no  longer  de¬ 
fended,  but  by  Gren  (a  man  of  diftinguiftied  talents,  though 
obftinate),  Weftrumb,  Gmelin  and  Crell.  The  three  laft: 
have  declared  eternal  war  againft  the  anti  -phi  ogiftic  doc¬ 
trine.  Their  enthufiafm  even  proceeds  fo  far  that,  if  we 
ftill  lived  in  the  age  of  martyrdom,  they  would  not  hefitate 
to  fuffer  themfelves  to  be  burnt,  in  order  to  prove  the  exift¬ 
ence  of  phlogifton  in  their  bodies.  Trommfdorf,  who  has 
embraced  the  new  do&rine,  ftill  adheres,  however,  in  fome 
(mail  points  to  the  old.  Gottling  defends  his  new  hypo- 
thefts.  Among  our  young  chemifts,  Scherer  of  Jenapromifes 
great  things.  He  is  a  zealous  follower  of  the  French  che- 
miftry,  a  good  experimenter,  and  poflefled  of  great  know¬ 
ledge  :  there  is  nothing  but  the  res  angvjla  domi  which 
prevents  him  from  labouring  and  making  new  difeoveries. 
Profeflor  Mayer  at  Erlangen  is  a  man  of  great  talents,  who 
to  natural  philofophy  and  chemiftry  unites  a  profound  know¬ 
ledge  of  the  mathematics  like  Monge  at  Paris.  Hermbftadt 
does  every  thing  he  can  for  the  advancement  of  the  new 
doctrine.  The  above  is  a  faint  fketch  of  the  prefent  ftate  of 
chemiftry  in  Germany. 

(e  As  my  occupations  have  not  permitted  me  to  continue 
my  experiments  on  phofphorus  and  alkalies,  I  am  unwilling 
to  communicate  to  you  thofc  I  have  made,  until  I  repeat 
them:  I  will,  however,  venture  to  affure  you,  that  phof¬ 
phorus  is  a  compound  of  azot  and  hydrogen.  All  phof¬ 
phorus  contains  more  or  lefs  carbon ;  but,  in  my  opinion, 
that  principle  does  not  enter  into  its  compofition. 

“  I  have  proved  that  phofphorus  may  {nine  in  azotic  gas 
and  carbonic  acid  gas  by  means  of  the  water  which  thefe 

gafes 
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gafes  contains,  and  which  the  piiolphoras  deeompofes  5  as  is 
proved  by  the  phafphorated  hydrogen  gas  obtained  in  thefe 
experiments.  I  explain  by  this  the  experiments  of  Gottling, 
I  wait  with  impatience  for  the  memoir  you  have  an¬ 
nounced,  and  in  which  you  have  proved  that  I  was  deceived 
in  regard  to  the  muriatic  radical.  I  fhajl  repeat  the  experi¬ 
ments  ;  and  whatever  he  the  refult,.  lirall  render  homage  to 
tifstfh” 


The  following  observations  on  the  above  letter  have  been 
pnblifhed  by  Van  Mons  :  u  This  letter  might  induce  people 
to  believe  that  the  four  chemifls,  of  whom  Girtanner  i peaks, 
full  profefs  the  principles  of  the  theory  of  Stahl.  On  this 
fobjcet  I  ought  to-  undeceive  thefe  who  have  been  pre¬ 
sented  by  the  war  from  being  fully  acquainted  with  the 
pirtjgrds.of  the  new  chemiftry  in  Germany.  That  country  has 


ceafed  to  have  among  its  chemical  writers  any  partisan  of 
the  unqualified  fyftcrn  of  phlogifton,  fince  I  convinced  them  of 
the  prefence  of  oxygen  in  the  oxyd  of  red  mercury..  They 
havy  all  adopted  the  new  dodlrine  without  reftridtion,  or  with 
refiridtions  of  very  little  confequence.  Crell,  Weftrumb, 


Wiegleb,  Trommfdorf,  Gmelin,  Richter,  Leonard  i,  otc.  in 
endeavouring  to  unite  the  new  theory  with  the  exifience 


of  phlogifton  in  combuftible  bodies,  all  admit  it  in  general; 
and  all  its.  confequences.  They  with  only  to  five  themfelves 
from  the  appearance  of  a  complete  defeat.  Thofe  who  ftiii 
adhere  to  the  preservation  of  that  agent,  confider  it  as  the 
bails  of  light,  or  as  dormant  light.  This  Rafis,  abundantly 


contained  in  inflammable  fubftances,  when  it  meets  and 
combines  itfelf  with  calorie,  eordtitutes  luminous  fire;  which 
explains,  why  combuftible  fuhfiances  require  a  certain  de¬ 
gree  of  heat  before  they  are  inflamed.  This  fyfiem,  and  the 
applications  of  it  which  follow,  are  the  only  points  in  which 
they  differ  from  us :  in  all  the  other  explanations  they  agree 
perfectly  with  our  principles.  We  (hall  fee  how  little  in¬ 
fluence  thefe  theories  modified  will  have  over  the  future  pro- 
gvefs  of  found  chain  dry  in  Gerpiany, 


“  Gren, 
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€C  Gren,  as  profound  a  philofopher  as  a  -chemiftf  a  great 
mathematician  and  geometrician*  no  longer  attaches  any 
importance  to  the  admiffion  of  a  particular  inflammable 
matter.  His  Foundations  of  the  New  Chemiftry*  the  firft 
volume  of  which  he  has  juft  publifhed*  are  entirely  written 
according  to  the  principles  of  the  French  fyftem.  In  hi$s 
Manual  of  Chemiftry*  printed  two  years  ago*  he  gave  the 
theory  of  oxygen  along  with  that  of  phlogifton.  He  did  al- 
moft  the  fame  thing,  the  preceding  year,  in  the  lecond 
edition  of  The  Grounds  of  Natural  Philofophy.  A  third 
.edition  oi  that  work  is  now  printing,  in  which  he  will  give 
an  account  of  the  phenomena  of  that  fcience  according  to 
the  pure  fyftem  of  Lavoifter.  His  Journal  of  Natural  Phi¬ 
lofophy*  of  which  eleven  volumes  have  appeared*  has  always 
admitted  indifcriminately  articles  tor  and  againft  both  theo¬ 
ries.  That  Gren  ftiould  fo  long  doubt*  can  aftonifh  thofe 
only  who  are  ignorant*  that  to  think  foronefelf  gives  birth  to 
fcepticifm  and  diverfity  of  opinions. 

u  Gmelin  is  excluftvely  employed*  as  we  may  fay,  with 
hiftorical  and  technical  chemiftry.  In  the  Second  edition  of 
his  Manual  of  Chemiftry*  as  applied  to  the  Arts,  which  he 
has  juft  finiftied,  he  gives  the  little  theory  required  in  fuch  a 
work  according  to  the  old  principles ;  but  in  addreffing 
himfelf  to  beginners*  ought  he  not  to  fpeak  in  language  that 
is  known  and  fuited  to  their  comprehenfion  ?  His  Introduc¬ 
tion  to  General  Chemiftry  gives  an  account  of  the  ftate  and 
progrefs  of  the  fcience  in  both  theories. 

“  W  eftrumb  gives  alfo  many  articles  of  technical  chemifttry* 
which  he  treats  of  with  a  knowledge  and  difcernment  which 
denote  a  chemift  well  verfed  in  the  practical  part  of  his  art. 
His  writings  on  pharmacy  evidently  fhew  that  they  are  the 
work  of  a  man  who  has  feen  much  and  reflected  well  on  an 
art  where  a  great  deal  ftill  remains  to  be  done.  In  both 
thefe  kinds  of  labour  he  prefers  fadts  to  reafoning. 

“  Crell  is  ftill  the  editor  of  the  Chemical  Annals ;  a  valu¬ 
able  collection*  which  has  tended  much  to  promote  the  culti¬ 
vation 
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vation  of  chemiftry  in  Germany ;  and  in  which  he  gives,  with 
fidelity,  not  only  the  opinions,  but  even  the  language  of  the 
authors.  He  ftill  finds  it  difficult  to  adopt  our  principles  ; 
but  at  the  age  of  that  refpe&able  literary  veteran  it  is  not 
cafy  to  abandon  old  ideas.  Befides,  Crell  has  among  his 
fubfcribers  and  correfpondents  fome  difciples  of  Stahl,  whofc 
fupport  he  muft  endeavour  to  retain."’ 

EARTHQUAKE  IN  SOUTH  AMERICA. 

A  letter,  dated  Quito,  February  20,  1797^  contains  the 
following  particulars  refpe&ing  this  dreadful  cataflrophe, 
Fome  account  of'  which  has  already  appeared  in  different 
gazettes  : 

“  Hiftory  affords  no  example  of  a  devaluation  like  that 
which  lately  took  place  in  the  provinces  of  Taninga,  Am- 
bato,  Riobamba,  Alaofi,  part  of  Chimbo  and  Quito.  Not 
a  hoiife  has  been  left  handing :  every  thing  is  levelled  with 
the  ground.  We  are  affured,  that  the  volcano  of  Maas 
made  a  moft  dreadful  eruption,  and  fplit  in  two  parts,  which 
fcparated  from  each  other.  An  earthquake,  which  took 
place  at  the  fame  time,  fhook  the  mountains  with  fuch  vio¬ 
lence  that  they  were  daffied  ayainft  each  other,  and  threw 
up  fometimes  hones  with  clouds  of  duh,  and  fometimes 
hreams  of  burning  lava,  or  water.  The  mountain  Ygualata 
in  falling  threw  out  a  hream  of  lava  which  rolled  along  with 
hery  waves,  and  which  in  its  courfe  totally  dchroyed  Capalpi, 
San  Andreas,  Ouaono,  Emlyies,  Guanando,  and  feveral 
other  places.  The  mountain  Moya  almoh  diffolved  into 
water,  and  fwept  away  Pelile  and  the  celebrated  plantation 
of  St.  Ildephonfo,  where  a  thoufand  perfons  perifhed.  The 
mountain  Euero  fell  on  the  village  of  the  fame  name,  without 
leaving  a  hngle  witnefs  of  this  melancholy  catahrophe.  The 
mountain  Yatagui  fell  upon  Maforo,  and  opened  fuch  a 
dreadful  gulph,  that  every  thing,  houfes,  churches,  and  in¬ 
habitants,  all  but  two  perfons,  were  fwallowed  up  by  it. 
This  place  was  converted  into  a  bituminous  lake,  which 
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Emitted  a  fulphureous  vapouf.  The  ruins  are  every  where 
fd  great,  that  all  the  gold  and  (liver  of  America  will  hardly 
be  fufftcient  to  repair  the  devaftation.  The  number  of 
thofe  who  have  loft  their  lives  cannot  be  afcertained  ;  but 
it  mult  be  very  conliderable.  The  provinces  of  Riobamba, 
&e.  have  fuffered  molt  :  in  the  laft  many  died  of  hunger, 
and  even  of  third,  as  all  the  water  was  corrupted.  In  other 
d'iftritfts  tlie  (hocks  (till  continue ;  and  the  lakes  throw  up 
flames.  At  Sambagna  and  Timba  new  rivers  have  burft 
forth  at  different  places.” 

SINGULAR  MAGNETIC  PHENOMENON. 

In  the  Reichj 'anzeiger ,  a  German  periodical  work,  No. 
CCXXII.  for  1797,  it  is  faid,  that  a  certain  perfon  having  an 
artificial  magnet  fufpended  from  the  wall  of  his  ftudy  with  a 
piece  of  iron  adhering  to  it,  remarked,  for  feveral  years,  that 
the  flies  in  the  room,  though  they  frequently  placed  them- 
felves  on  other  iron  articles,  never  fettled  on  the  artificial 
magnet ;  and  even  that  if  any  of  thefe  infects  approached 
it,  they  in  a  moment  again  removed  from  it  to  fome  dif- 
tance.  ££  It  is  worth  the  trouble,”  fays  Profeffor  Voigt, 
who  repeats  the  fame  eircumftance  in  his  Journal,  t£  to  make 
farther  obfervations  on  this  phenomenon;  and,  were  it 
confirmed,  to  magnetife  iron  might  be  employed  to  prcferve 
it  from  being  dirtied  by  flies.  Perhaps  it  might  be  em¬ 
ployed  alfo  for  other  purpofes.”  • 

VENTILATION. 

t  ...  1 

Dr.  Van  Marum  has  difcovered  a  very  fimple  method, 
proved  by  repeated  experiments,  of  preferving  the  air  pure 
in  large  halls,  theatres,  hofpitals,  See.  The  apparatus  for 
this  purpofe  is  nothing  but  a  common  lamp,  made  accord¬ 
ing  to  Argand’s  conftru6tion,  fuipended  from  the  roof  of  the 
hall  and  kept  burning  under  a  funnel,  the  tube  of  which  rifes 
above,  the  roof  without,  and  is  furnifhed  with  a  ventilator. 
For  his  firft  experiment  he  filled  his  large  laboratory  with 

the 
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the  fmoke  of  oak  {havings.  In  a  few  minutes  after  he  lighted 
his  lamp  the  whole  fmoke  difappeared,  and  the  air  was 
perfectly  purified. 

MEDICINE. 

A  letter  from  Dr.  B.  Lynde  Oliver,  of  the  hate  of  Maflacliu- 
fetts  in  North  America,  to  a  medical  gentleman  in  this 
country,  who  has  favoured  us  with  a  perufal  of  it,  contains 
the  following  information,  which  may  prove  acceptable  to 
practitioners  : 

“  I  have  this  feafon,”  fays  he,  “  had  great  fuccefs  in  ex¬ 
hibiting  Dr.  Wright’s  medicine,  viz.  Vinegar  fa tu rated  with 
common  marine  fait,  and  diluted  with  thrice  its  quantity  of 
hot  water,  in  dyfentery.  Dr.  Perkins  had  the  merit  of  in¬ 
troducing  this  compofition  in  that  particular  difeafe.  From 
the  trials  I  have  made  of  the  efficacy  of  this  medicine,  I  am 
aim  oil  inclined  to  believe  that  it  will  fuperfede  the  ufe  of  all 
other  remedies.  I  have  feen  patients  apparently  fnatched  by 
it  from  the  jaws  of  death.  I  generally  join  a  little  lauda¬ 
num  with  it,  but  fird  abate  the  violence  of  the  difeafe  by  a' 
few  dofes  of  the  mixture.  Oftentimes  the  fir  ft  dofe  has  given 
a  favourable'  turn  to  the  difeafe.” 

The  following  is  a  copy  of  Dr.  Perkins’s  notice  publiffied 
on  this  fubjedt : 

A  ufeful  Treatment  for  the  Dyfentery ,  and  Scarlatina 
Angvicja  or  Canker  Rajh. 

IN  the  courfe  of  an  extend ve  pradtice  for  about  five  years 
pall,  I  have  met  with  the  molt  pleafmg  fuccefs  in  treating 
the  dyfentery  and  fcarlatina  anginofa ;  and  as  thefe  com¬ 
plaints  frequently  extend  their  baneful  ravages,  I  take  plea- 
fure  in  communicating  to  the  public  a  fimple  remedy,  which, 
when  judieiouily  ufed,  has  feldarn  failed  of  removing  thofe 
difeafes. 

Saturate  any  quantity  of  the  bed  vinegar  with  common 
marine  fait;  to  one  large  table -fpoonful  of  this  dilution,,  add 
four  times  the  quantity  of  boiling  -water ;  let  the  pa  tient  take 
of  this  preparation,  as  hot  as  it  can  be  fwaliowed,  one  fpoon¬ 
ful 


CoMeh* 


ful  ©lice'  in  half  a' minute  until  the  whole  is  drank:  this  far 
an  adult.  The  quantity  may  be  varied  according  to  the  age, 
lize,  and  conflitution  of  the  patient.  If  neceffary,  repeat  the 
ilofe  once  in  fix  or  eight  hours.  Confiderable  evacuations 
I  conceive  to  be  not  only  unneeeffkry,  but  injurious,  as 
they  ferve  to  debilitate  and  prolong  the  difeafe. 

A  tea  of  plantain,  or  feme  other  cooling,  fimple  drink^ 
may  be  ufeful;  and  if  a  third  for  cyder  be  difeovered,  it  may' 
be  gratified. 

Cl 

Carefully  avoid  keeping  this  preparation  in  veffels  partak¬ 
ing  of  the  qualities  of  lead  as  the  poifon  produced  by  that 
means  may  prove  dangerous. 

The  fuccefs  of  the  remedy  depends  much  on  preparing  and 
giving  the  dofe,  as  above  directed. — The  fimplicity  of  this 
treatment  renders  it  the  more  valuable,  as  all  perfons  have 
it  in  their  power  to  avail  themfelves  of  its  uie.— I  have  found 
it  ufeful  in  agues,  diarrhoeas,  and  the  yellow  fever. 

DISTANCE  OF  COMETS  FROM  THE  EARTH. 

v  *  -  :  -  4 

Mr.  Proferpin,  who  in  the  years  1775  and  1785  pub li (lied 
in  the  Tranfaelions  of  the  Swedifii  Academy  of  Sciences, 
papers  on  the  lead  di fiance  of  comets  from  the  earth,  has 
publiftied,  in  the  XVII th  Vol.  Part  I.  of  the  fame  work,  a 
continuation  of  that  fubiedt,  in  which  he  gives  a  calculation 
of  all  thofe  that  have  appeared  finee  1785.  lie  enumerates 
the  different  comets  obferved  by  Saron,  Mechain,  Von 
Zach,  Mafkelyn  and  Bode,  and  marks  their  leaft  diftance 
from  the  earth  in  an  annexed  table.  It  appears  from  this 
paper,  that  none  of  thefe -eleven  comets  can  approach  very 
near  to  the  earth.  That,  even,  which  paffes  at  the  leaft 
diftance,  cannot  approach  nearer  to  it  than  about  thirteen 
times  the  diftance  of  the  moon  from  the  earth  ;  and  the 
two  next,  when  neareft  to  us,  are  twenty  or  twenty-fix 
times  as  far  from  the  earth.  Befides  thefe,  three  only  can 


y  This  caution  ought  to  be  extended  to  fome  other  metals  al(o.  Edit . 

,  9  approach 
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approach  nearer  the  earth  than  Venus ;  and  two  eannol  ap¬ 
proach  fo  near  as  Saturn  when  at  his  greateft  diftance. 

•  ’  ;  ;  [. . 

REMARKABLE  INSTANCE  OF  LONGEVITY. 

In  a  fma!I  village  not  far  from  Bergen  in  Norway,  died 
in  October  1797^  Jofeph  Surrington,  in  the  3 60th  year  of 
his  age.  He  retained  the  perfect  ufe  of  his  fenfes  till  the 
laft  hour  of  his  life.  The  day  before  he  died  he  affembled 
his'  family  and  divided  his  property  amongft  them.  He 
had  been  feveral  times  married ;  and  left  behind  him  a 
young  widow  and  feveral  children.  His  eldeft  fon  is  103* 
and  his  youngeft  nine  years  of  age.  Bayreuth  Gazette, 
No.  216.  1797. 


Our  readers  are  requefted  to  make  the  following  corrections  h* 
•ur  laft  Number.  Page  1 88,  5th  line  from  the  bottom,  for  cured  & 
gain,  read  diminijbed  a  gain.  Page  189, 1.  9,  after  merit  of  being, 
infer t  more  than.  -  * 
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L  Obfervaiions  on  Fire-Balls  and  Hard  Bodies  which  have 
fallen  from  the  Atmofphere.  Bjy  Dr.  Chladni  of  Wit - 
temberg.  From  Prof e for  Voigt’s  Magazin  far  der 
Neueften  Zuftand  der  Naturkunde,  1797. 

J^INCE  I  wrote  my  laft  efiay  on  this  fubjedt*,  feveral 
new  circumftances  have  been  made  known,  which  fcem  Hill 
farther  to  confirm  my  theory.  One  of  the  moft  interefting 
phenomena  of  this  kind  was  the  fhower  of  ftones  near 
Sienna,  on  the  16th  of  June  1794,  of  which  an  account  has 
been  given  in  the  works  of  feveral  Italian  and  other  philofo- 
fophers;  and  in  a  paper,  by  Mr.  Zolner,  in  the  Berlin 
Monatfchrift  for  September  1796.  About  feven  o’clock  in 
the  evening  of  that  day  there  appeared,  at  the  above  place,  a 
longifh,  round,  dark  cloud,  totally  infulated,  which  by  its 
lingular  appearance  excited  fear  as  well  as  attention,  and 
was  obferved,  at  the  fame  time,  at  various  places  lying  at  a 
confiderable  diftance  from  each  other.  All  of  a  fudden  there 
fell,  amidfl  the  moft  dreadful  explofions,  accompanied  with 
lightning  and  a  kind  of  vapour  or  fmoke  which  burft  from 


*  See  Philofophical  Magazine,  vohii.  p.  27.5. 
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the  clouds,  a  multitude  of  red  hot  ftones  of  the  vitrified 
kind;  moft  of  them  quite  finally  but  fome  of  them  a  pound 
in  weighty  many  of  which  funk  to  the  depth  of  more  than 


an  ell  in  the  earth.  One  of  them  pierced  the  brim  of  a 
boy’s  hat  and  finged  the  felt :  others,  which  fell  upon  trees, 
left  traces  of  their  ignition  on  the  leaves.  Some  of  con- 
fiderable  fize,  which  fell  in  a  pond,  fplafhed  the  water  out  to 
a  confiderable  diftance,  and  made  it  even  begin  to  boil.  The 
government  found  means  to  drain  the  pond  in  order  to  get  at 
the  ilones,  which  were  purchafed  at  a  dear  rate  by  fome 
Englifh  travellers  then  in  that  part  of  the  country ;  and  on 
this  account  many  attempted  to  make  fuch  ftones  artificially, 
fo  that  people  in  purchaftng  thefe  curioftties  were  frequently 
in  danger  of  being  cheated. 

It  was  at  fir  ft;  believed  that  this  phenomenon  might  have 
had  fome  connexion  with  the  eruption  of  Vefuvius,  which 
took  place  the  day  before;  but  the  Italian  naturalifts  all  now 
'  agree  that  this  opinion  is  entirely  void  of  foundation,  as  the 
ftones  which  fell  from  the  atmofphere  had  no  fimilarity  to 
the  volcanic  fubftances  thrown  up  by  Vefuvius,  and  as  the 
place  where  they  fell  was  above  200  miles  diftant  from 
that  mountain.  A  ftone  of  this  kind,  which  was  fub- 
jetted  to  examination,  was  inwardly  of  an  afti  grey  colour; 
and  had  a  dull  earthy  fracture  mixed  with  fliining  metallic 
particles  which  refembled  pyrites.  In  other  fpecimens  there 
were  found  odtoedral  cryftals,  which  were  found  to  be  mag¬ 
netic  iron.  The  colour  on  the  outfide  was  a  grey  if  h  black, 
and  the  wrinkled  furface  betrayed  marks  of  fufion. 

This  fubftance,  in  all  probability,  was  of  the  fame  nature 
as  that  which  fell,  with  a  dreadful  explofion,  from  a  fire-ball 
{bolls)  in  Gafcony  on  the  24th  of  July  1790,  as  mentioned 
in  the  Decade  Fhilofbphique  of  February  the  29th,  179^ 
and  as  many  others  of  the  like  kind  quoted  in  my  t.reatife  on 
the  iron  mafs  found  by  Profefibr  Pallas,  and  on  fimilar  bodies. 
Since  that  period  two  new  circumftances  of  this  nature  have 
been  made  known.  In  the  Englifh  journals  there  is  an  ac¬ 
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count  of  a  ftone  weighing  fifty-fix  pounds,  which  fell  from 
the  atmofphere  with  a  loud  report  at  Wold  Newton  in 
Yorkfhire,  on  the  13th  day  of  December  1793.  As  it  funk 
only  eighteen,  or  according  to  others  twenty-one  inches 
into  the  earth,  it  is  to  be  conjectured  that  the  ground  was 
extremely  hard,  or  that  the  hone  did  not  fail  in  a  folid  body, 
but  in  a  foft  liquid  mafs.  It  was  ftill  warm  to  the  touch 
when  found ;  feemed  externally  of  a  black  colour,  and  in  the 
infide  exhibited  fhining  particles  and  traces  of  fulphureous 
vapours.  In  the  Gentleman’s  Magazine,  for  September 
179^  there  is  an  account  of  forile  ftones  which  fell  near 
Petrefwood,  in  the  county  of  Weftmeath  in  Ireland,  in  the 
year  1779,  accompanied  by  a  violent  clap  of  thunder. 
Thefe  ftones,  which  had  no  likenefs  to  any  of  the  known 
foflils  in  that  neighbourhood,  weighed  only  3 1  ounces  $ 
they  were  almoft  like  free  ftone,  of  a  whitifh  brown  colour, 
and  in  the  infide  were  interfperfed  with  filvery  white,  ftiining 
fpecks.  They  were  ftill  warm  when  taken  up,  and  after 
they  fell  the  whole  neighbourhood  was  filled  with  fulphure¬ 
ous  vapour.  In  a  work  publifhed  at  London  in  1796,  en¬ 
titled,  Remarks  concerning  Stones  aid  to  have  fallen  from 
the  Clouds,  by  Edward  King,  with  which  I  am  acquainted 
only  by  the  Englifh  Reviews,  an  account  is  given  of  the 
above  phenomenon,  and  of  feveral  others  of  the  like  kind. 
Interefting  obfervations  by  Mn  Bottiger  of  the  accounts 
given  in  ancient  authors  of  ftones  faid  to  have  fallen  from 
the  heavens,,  may  be  found  in  the  German  Monatfcbrift  for 
Auguft  1796,  where  the  author  fhews  that  Anaxagoras  ex¬ 
plained  this  phenomenon  in  the  fame  manner  as  I  have 
done.  The  cafe  with  this  conjectural  theory  of  mine  is  the 
fame  as  with  the  theory  of  comets,  which  by  Seneca  were 
confidered  as  regular  planetary  bodies  * ;  but  by  others 
afterwards  as  terreftrial  meteors,  till  more  accurate  obferva- 
tion  fliewed  that  Seneca  was  right. 


*  Quaeft.  Nat,  lib.  vii, 
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The  only  infiance  of  a  foft,  frothy  mafs  being  found  irt 
the  place  where  a  fire-ball  fell  is  that  which  occurred  in 
Lufatia,  and  the  neighbouring  diftridts,  on  the  8th  of  March 
i >7 9 5;  and  of  which  an  account  was  given,  in  particular 
by  Mr.  Von  Gerfdorf  and  Mr.  Bauer,  in  the  Lufatian 
Monatfchrift  for  April  and  May  1796.  The  fallen  mafs  ap¬ 
peared  to  be  only  a  part  which  had  been  broke  off,  or  which 
had,  in  fome  meafure,  dropped  from  one  of  thefe  fire-balls. 
It  is  much  to  be  lamented  that  the  apparent  courfe  of  this 
body,  as  far  as  could  be  done  by  the  eye,  was  not  obferved 
with  fome  accuracy,  as  has  been  the  cafe  with  others  men¬ 
tioned  in  my  Treatife  upon  Iron  Mafifes,  &c.  that  by  calcu¬ 
lating  their  parallax  their  real  path  might  be  difcovered. 
Its  velocity  muft  have  been  as  great  as  that  of  many  other 
fire-balls,  which  have  moved  at  the  rate  of  feveral  German 
miles  per  fecond,  and  equal  to  the  velocity  of  the  planets 
in  their  courfes.  This  fire-ball,  as  was  the  cafe  with  that 
obferved  on  the  ead  of  July  17 62,  and  with  others,  was 
firft  vifible  at  a  confiderable  height  above  the  horizon  in  the 
form  of  a  finning  point;  moved  along  in  a  fomewhat  fer- 
pentine  direction,  and  increased  fuddenly  to  a  confiderable 
fize:  the  duration  of  the  whole  phenomenon  was  about 
two  fee  ends. 

It  is  much  to  be  wifhed  that  feme  one  could  give  a  more 
accurate  account  of  the  fire-ball  which,  as  I  have  been  in¬ 
formed,  fell  a  few  years  ago  in  the  fea  near  Genoa,  and  oc- 
eafioned  a  ftrong  ebullition  in  the  water. 

I  confider  it  as  not  fuperfluous  to  give  here  afliort  account 
of  fome  more  infiances  of  fiones  and  mafles  of  iron  which 
have  fallen  from  the  atmofphere,  as  mentioned  in  my  Efifay, 
becaufe  fome,  on  account  of  my  apparent  paradoxical  me¬ 
thod  of  explaining  thefe  phenomena,  may  have  been  pre.-, 
vented  from  reading  that  work ;  and  to  take  fome  notice  of 
trie  circumfiances  attending  them,  which,  on  account  of 
their  great  conformity,  cannot  be  denied.  A  very  remark¬ 
able 
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able  indance,  which  is  related  by  Mr.  Stiitz,  took  place  at 
fix  o’clock  in  the  evening  on  the  26th  of  May  1731,  in  the 
diftribl  of  Agram  in  Sclavonia.  This  fire-balk  which  burfi 
alunder  into  two  parts,  that  had  the  form  of  chains  of  fire 
twitted  together  (and,  according  to  all  appearance,  were  liquid 
maffes),  feemed  accompanied  with  fmoke,  and  fell  with  a 
dreadful  explofion  and  fuch  force  that  it  fliook  the  earth,  in¬ 
to  which  it  funk  to  the  depth  of  three  fathoms.  One  part 
weighed  71  and  the  other  16  pounds.  The  larger,  which 
confifts  entirely  of  iron,  and  exhibits  on  its  furface  the  mod 
evident  marks  of  fire,  is  now  to  be  feen  in  the  Imperial  col¬ 
lection  of  natural  curiofities  at  Vienna,  together  with  an  at- 
teftation  refpeCting  it  from  the  Confiflory  of  the  Bidropric 
of  Agram,  who  examined  fcveral  eye-witneffes  that  had  feen 
it,  and  which  Mr.  Stiitz  has  inferted  in  his  paper.  The 
fame  naturalift  quotes  alfo  two  other  inftances.  One  is  of  a 
hone,  which,  according  to  the  account  given,  fell  with  a 
violent  explofion  in  the  diftridt  of  Eichftadt,  and  was  fo  hot 
that  it  could  not  be  touched  till  it  had  been  cooled  in  know'  i 
this  done  confifts  of  filiceous  earth  and  ferruginous  particles, 
and  is  covered  with  a  cruft  of  native  iron.  The  other  is  a 
finning  iron  ore  defcribed  by  Born*,  interfperfed  in  a  green 
matrix  having  a  fcoriaceous  furface,  and  which,  as  we  are 
allured,  fell  from  -the  heavens  during  a  thunder-dorm  on  the 
3d  of  July  1753, 

In  the  Hiftory  of  the  Academy  of  Sciences  for  1769,  we 
find  very  remarkable  accounts  of  three  maffes  which  fell 
from  the  clouds  during  a  thunder-dorm.  Thefe  accounts 
were  tranfinitted  to  the  Academy  by  their  correfpondents 
from  Maine,  Artois,  and  Cotantin,  three  places  lying  at  a 
very  great  diftance  from  each  other.  The  fame  circuit*- 
dances  were  remarked  to  have  taken  place  in  regard  to  thefe 
three  maffes.  They  were  all  hot  when  firft  found ;  they 
were  of  the  fame  compodtion,  as  they  contained  fulphur  and 
|ron,  and  were  covered  with  a  hard  cruft  of  that  metal.  They 

*  Index  Fofiilium,  vol.  i, 
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proceeded.,  in  all  probability,  from  the  fame  meteor  which 
in  the  courfe  of  its  fomewhat  ferpentine  eourfe,  as  is  ufual, 
may  have  made  feveral  explohons.  Ancient  authors,  fuch  as 
Pliny,  Plutarch  and  Livy  relate  various  inhances  of  hones 
that  fell  from  the  heavens,  which  are  commonly  conhdered 
as  fabulous;  but  which,  on  account  of  the  number  of  new 
obfervations  of  the  like  kind,  may  be  considered  as  real  phe¬ 
nomena  of  nature.  Avicenna  mentions  a  fulphureous  kind 
of  hone  which  fell  from  the  atmofphere  at  Cordova  in 
Spain* * * §,  It  is  related  in  Spangenberg’s  Chronicon  Saxoni - 
cum ,  that  two  large  hones  fell  at  Magdeburg,  in  the  year 
998,  with  loud  explohons  like  thunder.  Cardan  relates  f, 
-that  in  the  year  1510  feveral  large  hones  fell  from  the 
heavens,  which  were  mohly  of  a  ferruginous  colour,  ex¬ 
ceedingly  hard,  and,  when  found,  hill  exhaled  a  fulphureous 
vapour.  We  are  ahured  by  Julius  Scaliger  J,  that  he  him- 
feh  had  in  his  poheflion  a  piece  of  iron  which  fell  from  the 
atmofphere  in  Savoy.  Mufchenbroek  §  and  various  other 
writers  mention  a  blackifh  hone  of  300  pounds  weight  ex¬ 
hibiting  traces  of  fire,  which  fell  at  Enhfheim  in  Alface  in 
1492  or  1493,  and  which  was  faid  to  be  preferved  in  the 
church  of  that  place.  In  the  fummer  of  the  year  1766  a 
hone  fell  from  the  clouds  at  Alboreto,  in  the  duchy  of  Mo¬ 
dena,  which  is  briefly  mentioned  by  Vaflalli  in  his  Phyhco- 
meteorological  Letters  ||,  and  on  which  Troili  has  written  a 
treatife.  In  the  Breflau  collection  refpedting  natural  hihory 
four  inhances  are  quoted  of  hones  having  dropped  from  the 
heavens.  Five  hones,  as  large  as  a  man’s  head,  exceedingly 
heavy,  of  a  ruhy  iron  colour,  and  having  a  hrong  fmell  of 
fulphur,  fell  from  the  heavens  with  explohons  and  a  dread¬ 
ful  concuffion  of  the  air  at  Mifcoz  in  Tranfylvania,  in  the 

*  In  Averrhoes  Meteor,  lib.  ii.  cap.  2. 

f  De  Rerum  Varietate,  lib.  xiv.  c.  72. 

+  De  Subtilitate  Exercit.  323. 

§  Effai  de  Phyfique,  tom.  ii.  fed.  1557. 

IS  Lctrere  filico-meteorologiche,  p.  120, 
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year  1359?  anc^  are  preferved  in  the  treafuryat  Vienna.  On 
the  26th  of  July  158 i,  between  the  hours  of  one  and  two 
in  the  afternoon,  a  Hone  39  pounds  iii  weight,  of  a  blue  and 
brownifh  colour,  and  which  ftruck  lire  with  Heel,  fell  from 
the  clouds  in  Thuringia,  with  an  explolion  which  fhook  the 
earth,  and  accompanied  by  the  appearance  of  a  fmall  light 
cloud,  that  could  have  been  nothing  but  a  fire-ball,  the 
heavens  at  that  time  being  in  other  refpedts  ferene.  This 
Hone,  which  funk  to  a  confiderable  depth  in  the  ground, 
made  the  earth  fly  up  to  twice  the  height  of  a  man,  and  was 
lo  hot  that  no  perfon  could  touch  it,  We  are  told  that  it 
was  carried  to  Drefden.  On  the  6th  of  March  1636,  while 
the  heavens  were  perfectly  ferene,  a  large  ftone  fell  with  a 
loud  crafh  between  Sagan  and  the  village  of  Dubrow  in  Si- 
lefia.  It  had  internally  the  appearance  of  a  mineral,  could 
be  eafily  rubbed  to  powder,  was  covered  on  the  outfide  with 
a  cruft,  and  feemed  as  if  burnt  by  fire.  On  the  16th  of 
March  1698,  a  black  Hone  fell  from  the  atmofphere  with 
various  explofions,  and  was  tranfmitted  with  an  account  of 
the  circumHance  to  the  library  at  Berne.  This  ftone  is  men¬ 
tioned  by  Scheuchzer  in  his  Natural  HiHory  of  Swifler- 
land  D.  Rofl  relates,  in  the  B reflaw  ColledHion  relpedling 
Natural  HiHory  f ,  that  at  two  o'clock  in  the  afternoon  on  the 
2 2d  of  July  1723,  the  weather  being  then  ferene,  there  was 
feen  a  fmall  cloud  (probably  a  hre-ball),  and  at  the  fame 
time  feveral  large  and  fmall  Hones  fell  from  the  heavens,  ac¬ 
companied  by  loud  explofions,  but  without  any  lightning. 
Thefe  Hones,  which  were  black  on  the  outfide,  had  inter¬ 
nally  the  appearance  of  metal,  and  exhaled  a  ftrong  fmell  of 
fulphur.  It  is  worthy  of  remark,  that  the  iron  mafs  men¬ 
tioned  by  Pallas,  which  has  no  affinity  with  any  of  the 
known  foffils,  but  which  correfponds  in  many  refpe&s  with 
fume  of  the  before-mentioned  maffes,  and  particularly  that 
which  fell  at  Agram,  was  confidered  by  the  inhabitants  of 
-Siberia,  where  it  was  found,  as  a  facred  relic  dropped  from 

*  r.  II.  ad  anji.  1726 ,  p.  75.  f  Page  44. 
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heaven.  It  is  a  pity  that  the  place  was  not  dug  tip  where 
the  fire-ball,  mentioned  in  the  Philofophical  Tranfa&ions 
fell  in  Jamaica,  in  tine  year  1700..  In  thatfpot  there  were 
found  feveral  holes  in  the  earthy  which  were  fodeep,  that  the 
poles  with  which  they  were  examined  did  not  reach  to  the 
bottom  of  them.  A  fulphureous  vapor  was  perceived  in  the 
neighbourhood.,  and  the  grafs  around  the  holes  appeared 
fcorched. 

When  all  thefe  data,  which  correfpond  fo  well  with  each 
other,  are  compared  with  the  obfervations  made  on  other 
fire-halls,  where  no  opportunity  occurred  of -getting  poffef- 
jfion  of  the  fallen  maffes,  the  following  conclufions  may  be 

r 

drawn : 

I.  That  the  accounts  given  of  fcoriaceous  maffes,  which 
contained  iron,  earth,  fulphur,  &c.  having  fallen  from  the 
heavens  with  violent  explolions,  are  not  fidt ions,  but  true  re¬ 
lations  of  real  natural  phenomena  actually  obferved  at  va¬ 
rious  times. 

II.  That  fire-balls  and  the  falling  of  fuch  maffes  are  the 
fame  meteor. 

Refpedting  the  queftion,  whence  fire-balls  and  fuch  fallen 
maffes  proceed,  opinions  are  very  different.  Molt  people  be¬ 
lieve  that  they  are  owing  to  accumulations  in  the  atmo- 
fphere.  But  even  when  it  is  allowed  that  a  great  many  fo¬ 
reign  fub fiances  are  diffolved  in  the  atmofphere,  the  quantity 
of  them,  efpecially  in  regions  at  the  diftance  of  eighty 

miles  or  more,  from  which  fuch  fire-balls  are  feen  to  fall 

\  ' 

in  the  form  of  a  luminous  point,  is  too  fmall  to  admit  of  our 
fuppofing  fuch  large  maffes  to  be  formed  of  it.  Should  the 
folid  particles,  which  may  perhaps  be  diffolved  in  the  atmo¬ 
fphere,  precipitate  themfelves,  it  would  be  rather  in  the  form 
of  a  fine  powder.  I  confider  it,  -  therefore,  with  Anaxagoras,  • 
Mafkelyne,  Halley,  &c.  as  more  probable  that  thefe  maffes 
come  to  our  regions  from  the  common  expanfe  of  the  uni- 
verfe,  and  that,  befides  planetary  bodies,  there  are  fmaher 

*  N°  ccclvii.  p.  14F5 
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accumulations  of  matter,  which  when  they  approach  too  near 
our  earth  mull  fall  down.  That  material  bodies  actually  ' 
exid  in  the  remote!!  regions  is  fiiewn  both  by  the  fingle  and 
accumulated  luminous  fparkg  which  Dr.  Schroter  faw  pafs 
over  the  field  of  his  telefcqpe,  as  alfo  by  the  {hooting  liars 
which  pafs  by  our  earth,  probably  at  a  greater  didance  and 
with  greater  velocity  than  to  allow  their  being  attracted  by 
it,  and  made  to  fall  to  its  furface,  and  to  which,  fire-balls  on 
their  fird  appearance,  when  they  feem  to  approach  like  a  lu- 
ruinous  point,  have  a  perfect  refemhlance.  There  are  many 
reafons  fqr  inducing  us  to  believe  that  drooting  dars  cannot 
be  mere  ele&ric  phenomena  without  the  prefenpe  of  fome 
coarfer  fubdanqetj. 

The  paradoxicalnefs  of  this  mode  of  explanation,  which  is 
contrary  to  no  known  obfervations  of  nature,  is  rather  ap¬ 
parent  than  real,  and  confids  only  in  this,  that  people  have 
not  been  accudqmed  to  it,  or  that,  on  account  of  the  rarity 
of  thefe  phenomena,  many  fadls  of  this  kind  have  been  de¬ 
nied,  or  have  efcaped  notice.  For  this  reafon,  after  I  had 
written  the  Treatife  on  the  Mafs  of  Iron  difeovered  by  Pro- 
feffor  Pallas,  I  hedtated  whether  I  diould  publilh  it,  becaufe 
I  expected  that  it  would  meet  with  condderable  oppofition. 
The  more  I  endeavoured  however  to  compare,  without  par¬ 
tiality  for  any  fydem,  the  obfervations  already  made,  which 
correfpond  fo  much  with  each  other,  the  more  I  found  that 
thefe  phenomena  could  not  properly  be  explained  in  any 
other  manner,  without  either  contradicting  obfervations  al¬ 
ready  made,  or  well-known  laws  of  nature ;  fo  that  I  fee  no 
grounds  for  retracing  any  thing  I  have  advanced  on  this 
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II,  H/Jlorical  Remarks  relative  to  the  Manuf allures  of  Iron 
and  Steel  in  Great  Britain.  By  Mr.  David  Mushet, 
of  the  Cdyde  Iron  Works.  Communicated  hy  the  Author. 

It  is  uncertain  at  what  period  the  manufacture  of  iron 
commenced  in  Britain.  It  is  probable  that  the  working  of 
the  iron  mines  of  Cornwall  by  the  Phoenicians*  would 
introduce  into  the  country  a  clafs  of  men  fkilled  in  all  the 
then  known  metallic  ores;  capable  of  appreciating  their 
true  value,  by  converting  the  riches  of  an  unexplored 
country,  either  to  their  own  immediate  wants,  or  to  the 
conveniencies  of  the  unfkjlful  inhabitants.  The  invafion  of 
England  by  the  Danes,  and  their  confequent  eftablifhment, 
would,  moll  likely,  add  tcsthe  former  Hock  of  knowledge  in 
the  art  of  mining  and  filling  ores.  Large  heaps  of  fcoria 
are  to  this  day  met  with  in  many  places  in  England,  with  fo 
o-reat  an  accumulation  of  foil  as  to  prow  trees  of  a  large 

D  0-0 

fize  * ;  thefe  heaps  are  called  Danes  cinders,  and  are  in  our 
times  fmelted  to  advantage  for  the  production  of  crude  iron. 
From  whatever  period  the  iron  trade  may  date  its  origin ; 
certain  it  is,  that  towards  the  end  of  the  16th  and  early  in 
the  17th  centuries  we  find  it  had  attained  a  pitch  of  mag¬ 
nitude  almoft  incredible,  at  a  time  fo  hoftile  to  the  peaceable 
views  and  induftry  of  the  manufacturer.  Hence  we  find 
that  cannon  and  mortars,  of  various  calibres  and  conftruc- 
tions,  were  fabricated  from  caft-iron  at  forne  of  the  Englifli 
works ;  and  that  this  fpecies  of  manufacture  was  in  con- 
fiderable  requefi;  on  the  continent.  The  calibre  of  the  gun 
was  in  thofe  days,  and  within  thefe  forty  years,  formed  by  a 
loam  core  of  the  exaCt  diameter  placed  vertically  in  the  middle 
of  the  mould.  The  boring  and  turning  mills  were  quite  un¬ 
known,  together  with  all  that  fcrupulous  exactitude  which 

'■*  Dudley  mentions  that  as  early  as  1620,  oaks  were  found  of  a  large 
fize  decayed  on  the  tops  of  large  hills  of  cinder. 
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diftinguifhes  the  artillerift,  and  the  manufacture  of  the  pre- 
fent  times, 

Hitherto  call  and  malleable  iron  were  obtained  from  ores 
with  the  charcoal  of  wood,  and  the  manufacture  of  thefe 
articles  had  acquired  certainty  and  extent. 

If  credit  could  be  given  to  the  metallum  marks  of  Dudley, 
in  the  12th  year  of  James,  anno  1615,  there  were  at  that 
period  not  lefs  than  300  blah  furnaces  for  fmelting  iron  ore 
with  charcoal  \  each  of  which  had  fuel,  upon  an  average,  for 
40  weeks  per  annum.  The  average  produce  in  crude  iron  at 
each  furnace,  13  tons  per  week,  makes  the  total  annual 
quantity  180,000  tons  *  \  for  the  production  of  this  aftonifh- 
ing  quantity,  calculating  at  the  rate  of  two  loads  of  charcoal 
for  each  ton  of  iron,  and  reckoning  8  cwt.  charcoal  to  each 
load,  we  find  the  amazing  quantity  of  144,000  tons  of 
charcoal  neceffary.  As  wood  in  charring  nearly  affords  bulk 
for  bulk,  and  as  a  cubic  foot  will  be  found  to  weigh  on 
an  average  nearly  18*75  pounds  avoirdupoife,  we  find  that 
17,310,000  cubical  feet  of  timber  was  neceffary  to  produce 
this  quantity  of  charcoal.  Again,  let  this  quantity  of  char¬ 
coal  be  valued  at  the  prefent  price  (in  Scotland),  viz.  4/.  per 
ton,  its  value  will  amount  to  576,000  l,  a  fum  little  fhort 
of  the  annual  value  of  all  the  pig  iron  manufactured  at  this 
time  in  England,  Scotland  and  Wales. 

Mr.  Dudley  alfo  informs  us,  that  at  the  fame  period  there 
were  reckoned  500  forges  and  iron  mills  for  refining  the 
crude  iron,  and  making  it  into  malleable  bars.  Thefe  on 
an  average  made  3  tons  each  per  week,  for  50  weeks  an¬ 
nually  —  150  X  500,  annual  produce  in  bar  iron  75,000 
tons  ;  a  produce  little  fhort  of  the  whole  annual  export  of  the 
Ruffian  and  Swedifh  markets.  Three  loads  of  charcoal  were 
requifite  to  refine  metal  for  1  ton  of  bar  iron  5  fo  that,  if  the 
above  calculation  of  8  cwt.  to  each  load  is  adopted,  a  further 

*  Upwards  of  80,0c 0  tons  more  than  is  at  prefent  manufa&ured  in 
Britain  with  pit-coal. 

quantity 
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quantity  of  90,000  tons  of  charcoal  would  be  reqmilte  for  $ 
year’s  fupply  at  that  period  —  10,732,000  cubical  feet 
Let  the  walte  of  the  refining  furnace  in  thofe  days  be 
reckoned  equal  to  50  per  cent.  112.500  tons  of  pig  iron  mult 
have  then  been  ufed  to  fabricate  75,000  tons  of  bars,  and  $ 
reverfion  of  67,500  tons  call  into  cannon,  mortars,  wares, 
or  exported  in  a  raw  fiate  as  pig  iron  or  fhip  ballaft. 
However  much  the  above  quantities  may  be  exaggerated, 
as  I  am  inclined  to  think  they  are,  yet  they  feem  to  prove  that, 
at  the  commencement  of  the  laid  century,  the  iron  bufinefs 
had  obtained  an  eminent  rank  among  the  manufactures  of 
the  country.  The  progrefs  of  agriculture  and  the  increafe 
of  population  under  the  reign  of  the  peaceable  James  had  at 
length  taught  the  hufbandman  and  the  proprietor  the  value 
of  cultivated  fields.  The  great  confumption  of  wood  for  the 
navy  and  ironworks  had  greatly  exhaufted  the  principal  forefts 
of  fupply  :  tradls  of  country  became  cleared,  and  in  propor¬ 
tion  as  the  fpirit  of  cultivation  increafed,  the  annual  quan¬ 
tity  of  fuel  for  the  manufacturing  of  iron  diminished, 

Pit-coal  had  been  long  known  before  this  period,  and 
wrought  at  Newcaftle  prior  to  the  year  1272.  Annually 
vail  quantities  of  it  were  exported  to  Holland,  and  the  Low 

f  Phe  aggregate  quantity  of  timber  neceffary  for  the  manufacture  of 
iron  alone  amounts  to  28,062,000  cubical  feet.  Lot  an  acre  of  ground  be 
fuppofed  to  afford  2000  cubical  feet  of  timber,  then  it  will  be  found  that 
24,03  1  acres  of  land  were  annually  fwept  to  fupply  the  iron  manufac¬ 
turers.  Admitting  that  wood  fully  replaces  its  cubical  contents  in  18 
years,  then  252,558  acres  of  land  would  have  been  required  to  furnifh 
the  neceiiary  confumption  of  timber,  without  in  the  end  diminifliirjg 
the  fupply.  Befides  iron  works,  fmiths’  and  nailers’  fires,  manufactories 
of  every  iort  were  carried  on  by  means  of  wood  ;  even  at  a'  time  when  pit 
coal  was  exporting  to  other  countries.  The  data  on  which  I  have  made 
this  calculation  are  moderate.  I  have  fuppofed  the  cube  of  charcoal  pro¬ 
duced  from  the  fame  cube  of  timber;  which  is  not  flriftly  the  cafe,  as 
fome  woods  fhrink  confoerably.  I  have  likewife  reckoned  an  acre  to 
produce  2000  cubical  feet,  which  I  fuppofe  wood  in  a  natural  fiate  feldopr 
does,  taking  it  upon  an  average  of  the  whole  country. 


Countries, 
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Countries,  for  the  ufe  of  the  fniithy,  and  other  manufacturers 
requiring  an  in-tenfe  and  continued  heat.  Yet  in  England 
prejudices  ran  fo  ftrong  againfl  its  application  to-  the  manu¬ 
facturing  of  caft  or  malleable  iron,  that  the  projectors  of 
this  ufeful  undertaking  met  with  every  obftacle  which  the 
narrow,  unenlightened  minds  of  the  eftablifhed  manufac¬ 
turers  could  devife. 

James  granted  feveral  patents  for  the  exclufive  right  of’ 
manufacturing  iron  with  pit-coal.  None  of  the  projectors, 
however,  were  fuccefsful,  till  1619,  when  Dudley  fucceeded 
in  making  coak  pig  iron,  though  only  at  the  fparing  rate  of 
3  tons  per  week.  By  this  time  many  of  the  iron  works  were? 
at  a  hand  for  want  of  wood ;  the  confequence  was,  an  ad¬ 
vance  on  the  price  of  iron  :  this  therefore  rendered  it  a  lu¬ 
crative  bufinefs  to  thole  manufacturers  whofe  fupply  of  wood 
was  hill  undiminifhed,  and,  of  courfe,  made  them  hoftile  to 
any  innovation  whereby  the  prefent  price  of  iron  was  likely  to 
meet  with  a  reduction. 

This  period  of  prejudice  fo  unfavourable  to  innovation  in 
the  iron  bufinefs,  was  followed  by  one  more,  general,  and 
more  calamitous  for  the  nation.  Amidft  the  diffraction  oc- 
eafioned  by  civil  war,  neither  innovation  nor  improvement 
could  be  expected.  Patents  however  were  granted  to  fome 
during;  the  commonwealth  for  the  exclulive  manufacture  of 
iron  in  the  newway;  in  one  of  which  it  was  believed  Crom¬ 
well  was  a  partner :  thefe  partly  fliared  the  fame  fate  as 
did  their  predeceffors,  and  none  fucceeded  in  eftabli filing  a 
manufactory  either  of  extent  or  of  certainty.  In  1663  we 
find  Dudley  applying  for  his  laft  patent,  and  fetting  forth, 
that  at  one  time  he  was  capable  of  producing  7  tons  coak 
pig  iron  weekly,  with  an  improved  furnace  27  feet  fquare, 
and  bellows  which  one  man  could  work  for  an  hour  without 
being  much  tired. 

It  was  not  till  impelled  by  neceffity,  by  the  rapid  decline 
'  of  the  annual  growth  of  timber,  that  pit-coal  became  an  ob¬ 
ject  of  itniverfal  eftimatiom  When  the  improvements  on 

machinery 
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machinery  had  attained  a  pitch  of  certainty,  and  experieiic^ 
had  taught  the  mechanic  the  manifold  advantages  to  be 
derived  from  the  fleam-engine,  men  of  induflry  and  enter- 
prife  began  to  think  of  extending  the  manufactures  of  the 
country  in  iron  with  pit-coal.  Small  furnaces  fupplied  with 
air  from  leathern  bellows,  blown  by  oxen,  horfe,  or  human 
labour,  became  exploded,  and  an  increafe  of  fize  took  place, 
together  with  an  increafe  of  the  column  of  blaft  neceffary  td 
excite  combuftion.  But  as  it  feldom  happened,  that  to  the 
advantage  of  having  pit- coal,  ores,  and  limeflone  concen¬ 
trated  in  one  fpot,  water  alfo  was  added,  it  became  neceffary 
to  form  a  fubftitute.  For  this  purpofe,  the  fleam-engine, 
that  fuperhuman  invention,  was  applied.  Rude  and  unpo- 
lifhed  no  doubt  were  its  early  defigns  and  execution — rapid 
however  have  been  its  improvements  ;  and  at  the  prefent 
time,  by  many  it  is  believed  to  have  arrived  at  the  highefl 
poffible  pitch  of  human  perfection. 

With  the  improvements  in  machinery  the  advancement 
m  the  practice  of  manufacturing  coak  pig  iron  kept  pace  ^ 
and  it  is  now  a  certain  truth,  that  with  pit-coal  in  our  time 
we  produce  a  quality  of  pig  iron  fuperior  for  every  purpofe  of 
the  arts  (bar  iron  making  excepted)  to  that  at  any  time 
made  with  charcoal  of  wood,  and  in  the  following  increafed 
proportion  : 

Average  annual  produce  of  a  charcoal  furnace  Tons. 
180  years  ago  -  600 

Some  furnaces  in  England  on  an  average  now 
produce  40  tons  per  week  -  _  goSo 

Value  of  the  former  when  manufactured  £.6  per 
ton  -  -  -  -  £.3600 

Value  of  the  latter  on  an  average  of  the  qualities 
6/.  10  s.  -  £.13530 

By  comparing  the  value  of  pig  and  bar  iron  at  prefent 
with  what  it  fold  for  180  years  ago,  an  accurate  notion  may 
be  formed  of  the  increafed  price  of  labour  and  materials  at¬ 
tached  to  iron  works* 
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About  the  year  1620  charcoal  pig  iron  fold  for  per  ton  6  o 
In  the  year  1792,  carbonated  pig  iron  -  8  10 

In  the  year  1798  ditto,  ditto  -  10  o 

Coak  pig  iron  when  invented  fold  at  -  -40 

In  the  year  1792  melting  pig  iron  fold  for  -  5  10 

In  the  year  1798  ditto  -  -  -  710 

Malleable  iron  made  with  charcoal  fold  for  -  -  13  o 

The  fame  in  1792,  to  be  drawn  into  wire,  for  -  23  o 

Ditto  in  1798  -  £.2j  or  28  o 

The  fird  bar  iron  made  (1620)  with  pit-coal  fold  for  12  o 
The  fame  iron  in  1792  fold  for  -  -  18  o 

Ditto  in  1798  for  -  -  -  22  o 


By  thefe  datements  it  may  be  feen  that  all  along  there 
has  been  preferved  an  analogy  between  the  value  of  the  re- 
fpeblive  dates  of  the  metal.  We  cannot,  however,  be  but 
adonifhed  at  the  mighty  advance  on  iron  within  the  lad  fix 
years,  nearly  and  in  fome  cafes  more  than  equal  to  the  ad¬ 
vance  of  a  period  of  170  years  before. 

Let  it  be  taken  for  granted,  that  the  manufacture  of  En¬ 
gland,  Scotland  and  Ireland  at  the  beginning  of  the  17th 
century  amounted  in  crude  iron  to  180,000  tons. 

H2500  tons  of  which,  fuppofe,  produced  75000 

tons  bars  at  15 /.  Amount  -  1,125,000 

67500  tons  cad  into  guns,  mortars,  (hips’  bal¬ 
lad,  &c.  See.  at  10/.  -  '  -  675,000 

180000  tons,  amount  of  the  manufadfures  of 

iron  at  that  early  period  -  -  £.  1,800,000 

In  Britain  at  prefent  the  total  produce  in  pig  iron  does  not 
exceed  100,000  tons;  and  reckoning  on  an  average  that 
33  cwt.  of  crude  iron  produces  1  ton  of  bars,  and  that  the 
manufa&ure  of  malleable  iron  amounts  to  35,000  tons  per 
annum. 
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57750  tons  of  crude  iron  will  then  he  neceflary  to 

form  35000  tons  of  bars  at  20  /.  £.'j6q36g& 

43350  tons  call  into  cannon,  cylinders^  machi¬ 
nery  wares,  &c.  at  14/.  -  -  591,500 

100000  toils  amount  of  the  native  manufacture  of 

iron  at  this  period  -  -  £.i,29H50° 

The  extenfive  manufacturers  of  this  country 
have  for  many  years  paft  demanded  an  additional 
fupply  of  foreign  bar  iron.  This  has  been  chiefly 
received  from  Ruffia  and  Sweden,  and  the  an¬ 
nual  quantity  may  be  averaged  for  the  laft  20 
years  at  70000  tons,  at  18/.  per  ton,  -  £.i, 260,000 

£-b551>5°6 

This  may  be  taken  as  the  annual  ariiount  of  one 

J 

raw  material,  the  chief  part  of  which  becomes 
more  valuable  in  an  uncommon  ratio,  by  fubfe- 
quent  labour. 

Amount  of  the  native  manufacture  at  the  be¬ 
ginning  of  laft  century,  when  the  raw  material 
was  exported  in  quantity  -  -  i,8oo,co0 

Balance  in  favour  of  this  period  -  -  .£.751,500 

excluflve  of  the  additional  value  {tamped  upon  iron  in  the  now 
extenfive  operations  of  flitting  it  into  rod  iron  for  nails,  roll¬ 
ing  it  into  hoops,  and  converting  it  into  fteel.  I11  thefe 
manipulations  value  is  gained  as  follows  :  Rod  iron  3/.  10 s. 
per  ton.  Hoops  7/.  Eli  ft  cred  fteel  7/.  to  9/.  Tilted  fteel 
10/.  to  12/.  and  German  fteel  25  k  to  28/.  per  ton.  Caft- 
fteel  according  to  the  fize  of  the  bars  30/.  to  45/.  per  ton. 
^Some  ot  thefe  operations  are  attended  with  awafte  of  metal, 
though  not  nearly  in  the  proportion  of  making  bar  iron  from 
pig  iron.  The  manufacturer  of  fteel  alfo  buys  his  iron  at 

the 
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the  rate  of  20  cwt.  to  a  ton  ;  but  in  felling  fteel  he  gives  at 
the  rate  of  2i  cwt.  i  qr.  20  lb.  to  each  too,  or  120  lb.  inftead 
t)f  112  lb.  for  each  hundred  weight. 

It  is  uncertain  whether  the  quality  of  heel,  fabricated 
from  Englifh  iroh  at  the  above  early  period,  was  in  any  way 
comparable  with  what  we  now  make  from  foreign  iron  ;  or 
whether  the  artiftswere  fupplied  with  this  hate  of  the  metal 
from  Spain  and  the  Low  Countries.  The  latter  is  mod  pro¬ 
bable. 

In  whatever  point  of  view  the  iron  trade  may  he  confi- 
dered  with  regard  to  this  country,  the  advantages  derived 
from  its  progrefs  have  been  great :  whether  we  contider  it 
as  having  cleared  the  country  of  vaft  tracts  of  wood — afford¬ 
ing  at  the  fame  time  an  ample  indemnification  for  the  labour 
bellowed  —  the  confequent  improvement  of  climate,  and  the 
fpread  of  agriculture ;  as  having  placed  us  at  the  head  of 
the  manufacturing  countries  of  Europe  •,  as  affording  us  at 
all  times  a  plentiful  fupply  for  the  conftruCtion  of  every  fpe- 
cies  of  machinery ;  as  being  an  arlenal  for  the  rearing  and 
protecting  an  extend ve  navy  ;  or,  as  having  been  a  fource 
of  wealth  to  many  individuals,  and  at  the  fame  time  afford¬ 
ing  a  competent  reeompenfe  for  the  labour  of  a  number  of 
our  fellow  cfeatures. 


III.  Account  of  Count  RumfordT  Experiments  on  the  con¬ 
ducting  Poiver  of  Liquids  with  Regard  to  Heat ,  and  a  De - 
feription  of  the  Apparatus  employed  in  the  Experiments . 
Extracted  from  his  Effays,  Political,  Economical  and  Phi- 
lofophicai,  Vol.  II. 

Our  limits  will  not  allow  us  to  make  long  extracts  from 
the  interefting  experiments  of  this  ingenious  philofopher, , 
who  has  done  more  in  what  regards  the  fcience  of  heat  than 
all  who  have  ever  written  upon  it  befides.  We  only  hope  to 
be  able  to  convey  fome  intelligible  ideas  on  the  fubjeCt  to 
Vol,  II,  A  a  fuedv. 


3,54  Count  itumford  on  the  •  * 

fuch  of  our  readers  as  have  not  leen  the  Count’s  'EiTays,  of 
who,  from  their  numerous  avocations,  cannot  fpare  time  to 
read  a  more  voluminous  account. 

In  the  courfe  of  a  fet  of  experiments,  in  which  the  Count 
had  occafion  to  ufe  thermometers  of  an  uncommon  fize, 
(their  bulbs  being  above  4  inches  in  diameter)  having  ex-* 
pofed  one,  filled  with  fpirit  of  wine,  in  a  window,  to  cool 
after  being  heated,  heobferved  the  whole  mafs  of  liquid  in  a 
mod  rapid  motion,  running  fwiftly  in  two  oppofite  direc¬ 
tions  up  and  down  at  the  fame  time.  This  motion  was  ren¬ 
dered  vifible  by  fome  particles  of  duft  which,  had  got  by  ac¬ 
cident  among  the  fpirit  of  wine,  the  fun  happening  to  fhine 
upon  the  window,  as  duft  in  the  air  of  a  darkened  room  is 
vifible  by  the  fun- beams  coming  through  a  hole  in  the 
window- (butter.  The  afcending  current  occupied  the  axis 
(■/  the  tube,  the  defcending  the  jidcs .  On  inclining  the  tube 
a  little,  the  former  moved  out  of  the  axis  and  occupied  that 
fide  which  was  uppermost,  the  latter  the  whole  of  the  lower 
fide.  Quick  cooling,  by  applying  ice  cold  water  to  the  tube, 
increafed  the  velocities  of  the  currents,  which,  however, 
ceafed  entirely  when  the  thermometer  had  acquired  the 
temperature  of  the  room. 

Being  perfuaded  that  this  motion  in  fluids  (for  the  fame 
experiment  was  tried  with  the  fame  refult  with  a  iimilar 
thermometer  filled  with  l:nfee.d-oil-*}  was  oecafioned  by 
their  particles  going . individually  and  in  fucceJjion  to  give  off 
tlu  ir  heat  to  tile  cold  fkks  of  the  .tube,  the  Count  was  led 
to  conclude,  that  fluids’  are  in  fa6t  noip-conduttorsoi  heat; 
and  that,  if  heat  he  propagated  in  them  only  in  confeq.uknce 
of  the  internal  motion  of  the  particles,  whatever  could  ob- 


The  fame  motions  were  rendered  vifible  in  water  by  mixing  powdered 
amber  with  if,  which  is  nearly  of  the  fame  fpecific  gravity,  being 
while  that  of  the  forme!  is  i-ooo.  Potafh  was  added  to  the  water  till  it 
became  of  the  fame  , -gravity  with  the  amber,  the  particles  of  which  then 
remained  ibationary  in  any, part  of  the  ’liquid,  unlefs  when  the  particles  of 
the  inner  were  put  in  motion  by  any  hidden  change  of  temperature-. 

ftruft 


*  ‘  f  ...  "  r.  J  '  ■'  *  t 

Propagation  of  Heat  in  Fluids .  355 

Hru6t  thofe  motions  would  retard  that  effect.  To  determine 
this  pointy  a  certain  quantity  of  heat  was  made  to  pafs 
through  a  given  quantity  of  pure  water  5  and.,  noting  the 
time  employed,  the  experiment  was  repeated  with  water 
mixed  with  fome  fine  fubffance,  as  eider-down,  which, 
without  altering  its  chemical  properties,  or  impairing  its 
fluidity,  could  only  ferve  to  obffruch  and  embarrafs  the  mo¬ 
tions  of  the  particles  of  the  water  in  tranfporting  the  heat, 
fhould  heat  be  tranf potted  and  carried,  in  this  manner,  and 
not  pafs  freely  through  it. 

The  body  which  received  the  heat,  and  which  ferved  at 
the  fame  time  to  meafure  the  quantity  of  it  communicated, 
was  a  very  large  thermometer  cf  (Plate  IX.  fig.  1.),  with  a 
cylindrical  bulb  c  made  of  thin  copper,  fpherical  at  the 
ends,  1*84  inches  in  diameter,  4-99  long,  of  13*3009  cubic 
inches  capacity,  and  meafuring  externally  38*834  fquare 
inches  :  it  weighed  184b  gr.  and  could  contain  3344  gr.  of 
Water  at  the  temperature  of  53°.  To  this  bulb  was  affixed 
a  glafs  tube  e f  (reprefented  in  the  plate  as  broken  off  atyr) 
34  inches  long  and  f  of  an  inch  in  diameter,  by  means  of 
a  cork' fitted  into  a  neck  of  copper  1  inch  long,  belonging 
to  the  bulb.  This  thermometer,  filled  with  linfeed  oil  and 
graduated,  was  fixed  in  the  axis  of  a  hollow  cylinder  ( a  b  is 
a  fedfion  of  it)  made  of  thm  fheet-copper  11P  inches  long, 
and  2*3435  inches  diameter  within,  with  a  fpherical  bot¬ 
tom,  weighing  2261  gr.  The  bulb  of  the  thermometer  was 
made  to  occupy  the  lower  part  of  this  cylinder  by  means  cf 
4  ph^s  of  wood  of  an  inch  in  diameter  and  ~  of  an  inch 
long,  one  of  them  fattened  to  the  bottom,  the  other  three 
round  the  infide  of  the  cylinder  at  equal  diftances,  in  very 
fmall  fockets  made  to  receive  them.  (Thefe  pins  may  be 
feen  at  the  lower  part  o f  fig.  1.  and  alfo  in  fig.  2.  which 
reprefeiits  a  horizontal  fedfion  of  the  cylinder  and  a  bird’s- 
eye  view  of  the  thermometer  in  its  place.)  The  diftance 
between  the  external  furface  of  the  bulb  of  the  thermometer 
and  the  internal  of  the  containing  cylinder  was  0*25175  °f 
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an  inch,  and  could  contain,  at  the  height  of  ^  of  an  inch 
above  the  bulb,  2468  grains  of  water. 

The  bulb  of  the  thermometer  being  furrounded  by  water, 
or  by  any  other  liquid,  or  mixture,  the  conducting  power  of 
which  was  to  be  ascertained,  a  cylinder  of  cork  h  Something 
lefs  *  in  diameter  than  the  brafs  cylinder,  about  half  an 
inch  long,  having  a  hole  in  its  centre  in  which  the  tube  of 
the  thermometer  pafled  freely,  was  thruH  down  into  the 
brafs  cylinder  nearly  to  the  Surface  of  the  fubHance  it  con¬ 
tained,  and  made  to  reft  on  three  projecting  brafs  points  fixed 
to  the  neck  of  the  copper  bulb.  The  upper  part  of  the  tube 
was  then  filled  with  eider-down*  and  elofed  with  a  cork  Hop¬ 
per  g ,  the  tube  of  the  thermometer,  which  pafles  through  a 
fit  hole  in  the  middle  of  this  Hopper,  projecting  upwards. 
The  Scale  from  the  point  of  freezing  to  that  of  boiling  water 
is  omthat  part  of  the  tube  which  rifes  above  the  Hopper,,  and 
is  divided  according  to  that  of  Fahrenheit^ 

The  thermometer  beinor  fixed  in  the  tube  as  above  de~ 

O 

Scribed,  furrounded  by  the  fubHance  the  conducting  power  of 
which  was  to  be  afcertained,  the  inHrument  was  placed  in 
thawing  ice,  and  kept  there  till  the  thermometer  fell  to  32% 
It  was  then  taken  out  and  infiantly  plunged  into  boiling 
water,  and  the  conducting  power  of  the  fubHance  under  ex¬ 
periment  was  efiimated  by  the  time  required  to  make  the 
heat  pafs  through  it  into  the  thermometer ;  the  time  being 
carefully  noted  when  the  liquid  in  the  thermometer  arrived 
at  40°,  and  alfo  when  it  came  to  every  20th  degree  above,, 
it. 

A  number  of  experiments  were  made  with  this  infirumentv 
all  of  which  tended  to  prove  that  the  pafiage  of  heat  through 
water  is  much  impeded,  by  mixing  other  fubHances  with  it, 
whether  they  be  Such  (eider-down  for  inHance)  as  merely 

Ft  tFils  cork  had  been  made  to  fit  clofe,  yet  To  as  to  move  in  the  brafs 
-cylinder,  and  its  centre  hole  been  well  fitted  to  the  glafs  tube,  the  trouble 
o!  contriving  and  fixing  pins  to  keep  the  bulb  in  its  place  might  have  been 
avoided.  Edit. 
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smiarrafs  the  water  in  its  motions,  or  thofe  (mucilages.  See.) 
which  leflen  its  fluidity. 

The  time  required  to  heat  the  inftrument  from  320  to 
2;QO,  when  the  bulb  of  the  thermometer  was  furrounded  with 
2276  gr.  of  water  and  192  gr.  of  ftarch,  was  nof' 
2276  gr*  of  water  and  192  gr.  of  eider-down,  949 
With  water  and  48  gr.  or  T^th  of  its  bulk 
of  eider-down  -  -  -  "7^3 

With  flewed  apples  -  1096*. 

With  pure  water  -  -  „  397 

The  ftarch  was  boiled  with  the  water  with  which  it  was 
mixed,  as  was  alfo  the  eider-down — the  latter  to  free  it  from 
air,  which  adheres  to  it  with  great  obftinacy. 

As  Count  Rumford  fuppofes,  and  juftly,  that  there  is  a 
poflibility  of  error  when  the  refults  are  determined  by  the 
extreme  points  freezing  and  boiling ,  owing  to  the  flownefs 
of  the  procefs  when  the  inftrument  approaches  the  medium 
of  the  temperature  in  which  it  is  placed,  he  thinks  they  may 
be  got  more  accurately  by  taking  the  times  occupied  inheat^ 
jng  from  8o°  to  160.  They  were  as  follows  ; 

with  the  1  ft  34t/; 

with  the  2d  269 

with  the  3d  215 

with  the  4th  335 

with  pure  water  172, 

The  time  the  heat  took  to  pafs  out  of  the  thermometer 
through  the  fame  fubftanees 

from  200°  to  40°  from  160°  to  So*. 

through  the  i  ft  .  .  .  1348"  .  .  468" 

the  2d  ,  ,  1341  .  .  460 

the  3d  .  .  .  1393  .  .  373 

tne  4th  >  •  »  1749^  *•  *  ,520 

Water  .  ,  .  1032  .  .  277 

As  the  refults  of  thefe  experiments  prove  that  the  propa¬ 
gation  of  heat  in  water  is  retarded,  not  only  by  thofe  things 
which  diminifli  its  fluidity,  but  alfo  by  thofe  which,  byme- 
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chanical  means,  and  without  forming  any  combination  with 
it  whatever.,  merely  obftrudl  its  internal  motions,  it  appears 
to  the  ingenious  author,  and  we  believe  it  will  not  be  denied, 
that  this  proves,  that  heat  is  propagated  in  water  in  confe - 
quence  of  its  internal  motions ;  ~  or,  that  it  is  tranfported  or 
carried  by  the  particles  of  that  liquid,  and  that  it  does  not 
fpread  and  expand  in  it,  as  in  metals  and  other  conductors 
of  heat,  as  has  generally  been  imagined. 

The  fuccefs  of  thefe  experiments  encouraged  the  author 
to  plan  and  execute  others  ft  ill  more  decifive.  and  extremely 
interefting.  It  has  been  generally  believed  that  water  can¬ 
not  be  heated  in  contabt  with  ice  :  reflecting  on  the  fubject, 
he  perceived  that  either  this  muft  be  a  mi  flake,  or  his  ideas 
refpeCting  the  manner  in  which  heat  is  propagated  in  that 
fluid,  erroneous.  On  the  fuppofition  that  water  is  not  a  con¬ 
ductor  of  heat,  according  to  the  common  acceptation  of  that 
term,  or  that  heat  cannot  pafs  in  that  fluid,  except  when 
carried  by  its  particles,  which,  being  put  in  motion  by  the 
change  it  occafions  in  their  fpecific  gravity,  tranfpoits  it 
from  place  to  place,  it  did  not  appear  how  ice,  if,  mftead  of 
being  permitted  to  fwim  on  water,  it  were  confined  at  the, 
bottom  of  it,  or  any  where  below  the  furface,  could  afteCt  the 
temperature  of  the  fo p e r in cu rilb  en  t  water,  or  prevent  its. 

receiving  heat  from  other  bodies  : - but,  on  the  other  hand, 

the  ice-cold  water  which  refults  from  the  melting  of  ice 
when  on  the  furface  of  that  fluid,  cannot  but  defeend  by  its 
gravity  to  the  bottom  of  the  containing  veflel  in  an  uninter¬ 
rupted  ft  ream ;  fo  that  as  long  as  this  operation  is  going  on 
the  mafs  of  water,  cannot  be  much  heated. 

A  cylindrical  glafs  jar  4*7  inches  diameter  and  14  inches 
high  was  nearly  tilled  with  boiling  hot  water.  A  circular 
cake  of  ice  of  nearly  the  fame  diameter,  3  '  inches  thick,  and 
weighing  icqoz.  was  then  gently  put  on  the  furface  of  the 
water.  In  3 ' 58  '  it  was  entirely  melted. 

A  cake  of  ice  of  the  fame  form  and  dimenfions  with  the 

above  was  afterwards  faftened  down  on  the  bottom  of  the 

fame 
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fame  jar,  by  means  of  two  {lender  laths,  a  trifle  longer  than 
the  diameter  of  the  jar,  forced  down  into  it,  and  laid  acrofs 
each  other  over  the  ice.  Cold  water  to  cover  the  ice  to  the 
height  of  ~  of  an  inch  was  then  poured  into  the  jar  to  pre¬ 
vent  its  breaking  by  the  fudden  application  of  boiling  water 
with  which  it  was  next  filled.  To  proteft  the  ice  while  the 
hot  water  was  pouring  in,  a  circular  piece  of  paper  was  pre- 
vioufly  laid  on  its  furface,  which  was  afterwards  gently  re¬ 
moved  by  means  of  a  firing  fafiened  to  one  fide  of  it.  The- 
refult  of  the  experiment  proved,  that  the  Count  was  not 
miftaken  in  his  ideas.  When  20  had  elapfed,  the  heat  in 
the  water  at  different  depths  was  found  to  be— immediately 
above  the  furface  of  the  ice  40°;  at  4  inch  above  it  4 6°  ;  at  1 
inch  130°;  at  3  inches  159" ;  at  7  inches  160°  ;  at  the  end  of 
33 '  it  was,  at  the  furface  of  the  ice  40°  ;  at  4- inch  76°  ;  at  1 
inch  ixo°;  at  2  inches  1 44°  ;  at  3  —  148° ;  at  3  —  148 f°;  at 
7  —  149°.  After  an  hour  and  15'  it  was  at  the  ice  40°; 
1  inch  above  it  82°;  2  inches  106°;  3  —  1230. — Thefe 
were  taken  near  the  fide  of  the  jar,  the  following  at  the  axis : 
at  the  end  of  1  h.  30  m.  at  the  furface  of  the  ice  40°;  at  1 
inch  above  it  84°;  at  2  inches  1130;  at  3  —  1160;  at  7 
*-  1170*  At  the  end  of  2  hours  ftill  40°  at  the  furface  of 
the  ice ;  76°  at  1  inch  above  it ;  940  at  2  inches;  106°  at 
3  ;  108  at  4;  1084 0  at  6  ;  108!-  at  7  inches. — An. end  was 
now  put  to  the  experiment,  the  water  was  poured  off;  and 
the  remaining  ice  being  weighed,  it  was  found  that  3  oz.  6  gr. 
Troy  had  been  melted.  Taking  the  mean  temperature  of 
the  water  at  the  end  of  the  experiment  at  1060,  it  appeared 
that  734  oz.  of  hot  water  employed  was  cooled  78^.  As  1  oz, 
of  ice  abforbs  juft  as  much  heat  in  being  melted  as  x  oz.  of 
water  lofes  in  being  cooled  140°,  each  of  thefe  73  4  oz.  would 
give  off  as  much  heat  as  would  melt  •/Afths  of  1  oz.  of  ice  ; 
that  is,  all  of  them  together  as  much  as  would  melt  40,-- 
ounces  of  ice ;  but  the  quantity  melted  was  only  about  3  e>2- 
and  hence  it  appears  that  lefs  than,  f  th  part  of  the  heat  lojl 
hy  the  water  was  communicated  to  the  ah\  Or,  ice  melts 
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eighty  times  flower  at  the  bottom  of  a  viafs  of  boiling-hot  wai¬ 
ter  than  when fwimming  on  its  furface. 

But  the  ice  was  melted,  though  flowly,  at  the  bottom  of 
the  hqt  water,  which  the  author  accounts  for  in  a  fatif- 
fadlory  manner  without  needing  to  abandon  his  hypothefis, 
Frefh  water  prefents  an  exception  to  the  general  law  of  con- 
denfation  by  cold  :  it  condenfes  in  cooling  till  it  comes  tq 
40°,  but  on  cooling  it  lower  it  expands ,  and  continues  to 
expand  till  it  freezes  and  after  it  has  become  ice*.  Water 
in  contadl  with  melting  ice  is  always  at  the  temperature  of 
3  2°,  and  therefore  fpecifically  lighter  than  that  which  is 
8  degrees  warmer,  or  at  140° :  the  latter  will  therefore 
defcend ,  being  heavier,  and  by  its  greater  heat  melt  a  portioq 
of  the  ice,  be  cooled,  and  then  give  place  to  the  defcending 
currents  of  warmer  water  which  fiicceed  it.  It  appears  too 
from  the  experiments  which  followed,  that  a  coniiderable 
portion  pf  the  ice  that  was  melted,  was  melted  in  confe- 
quence  of  the  motions  into  which  the  water  was  thrown  on 
being  poured  into  the  jar. 

The  experiments  on  which  the  author  builds  his  rcfults 
were  conducted  in  the  following  manner:  43*87  cubic 
inches,  or  1  lb.  n^oz.  Troy  of  water  was  put  into  the  jar 
e f  cd,fgt  3,  which  was  placed  in  an  earthen  bowl  and  fur- 
rounded  with  a  freezing  mixture  compofed  of  ice  and  com¬ 
mon  fea  fait,  by  which  means  the  water  in  the  jar  was 
frozen  into  one  compact  mafs  adhering  to  its  bottom  and 
tides.  The  jar  was  then  removed  from  the  freezing  mixture, 
and  placed  in  a  mixture  of  pounded  ice  and  water  for  4I1. 
that  the  cake  of  ice  might  be  brought  to  the  temperature  of 
3  2°,  when  the  furface  of  the  ice,  cd ,  was  covered  to  the 
height  of  0*478  of  an  inch  with  ice  cold  water  before  pour¬ 
ing  in  the  boiling  water.  Inftead  of  a  piece  of  paper  as, 
before,  a  wooden  diih  perforated  with  many  hundreds  of 

*  Salt  'vatcr  on  the  contrary  continues  to  be  condenfed  the  more,  the 
more  it  is  cooled. 

holes 
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holes  was  put  on  the  furface  of  the  ice  to  defend  it  while  the 
hot  water  was  pouring  in,  which  was  done  through  a  long 
wooden  tube,  ftopt  with  a  cork  at  the  lower  end,  but  per¬ 
forated  with  a  number  of  fmall  holes  in  the  tides,  immedi¬ 
ately  above  the  cork,  to  make  the  water  iflue  horizontally, 
and  not  impinge  with  force  againft  the  bottom  of  the 
wooden  difh,  which  of  courfe  floated  as  the  water  rofe ; 
which  tended  to  leflfen  the  motions  in  the  liquid.  The  difli 
was  then  carefully  removed  from  the  furface  of  the  water 

ef' 

The  experiments  were  varied  by  fometimes  leaving  the 
upper  part  of  the  jar  furrounded  by  the  atmolphere,  at  other 
times  by  covering  the  part  occupied  by  the  hot  water  with 
cotton,  and,  at  others,  by  keeping  the  jar  plunged  to  its 
brim  in  melting  ice  and  water. 

The  mean  quantity  of  ice  melted  by  hot  water  in  3c/, 
when  the  jar  was  kept  plunged  to  its  brim  in  melting  ice 
and  water,  was  399^  grains  5  when  furrounded  by  air  at  the 
temperature  of  410,  456  gr.  5  when  furrounded  by  air  at  the 
temperature  of  6i°,  558^  gr. ;  when  covered  up  by  a  thick 
and  warm  covering  of  cotton,  690*-  gr. 

When  the  experiments  were  fimilar,  the  mean  refults  of 
thofe  which  were  made  with  water  at  different  temperatures 
were  as  follows : 

In  the  experiments  in  which  the  part  of  the  jar  occupied 
by  the  water  was  expofed  uncovered  to  the  air  at  the  tempe¬ 
rature  of  61  °,  with  boiling  water  the  quantity  of  ice  melted 
in  30  minutes  was  5^8 1  gr. ;  with  water  at  the  tempera¬ 
ture  of  6i°,  646  gr. ;  with  water  at  the  temperature  of  41  °, 

574  gr¬ 
in  the  experiments  in  which  the  jar  was  wholly  fur¬ 
rounded  by  pounded  ice  and  water,  and  confequently  was  at 
3 2°,  the  quantity  melted  in  30'  with  boiling- hot  water  was 
399t  Sr*  5  wa-ter  at  ^  temperature  of  6i°,  661  gr. ; 

with  water  at  the  temperature  of  41°,  541  gr- 
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From  thefe  refults  the  ingenious  author  concludes,  and 
certainly  his  experiments  juftify  the  coneluflon,  that  boiling- 
hot  water  is  not  capable  of  melting  more  ic when  Jlanding 
on  its  furface ,  than  an  equal  quantity  of  water  at  the  tem¬ 
perature  of  410,  or  when  only  9  degrees  above  freezing — a 
fa£fc  which  proves  that  water  is  a  perfect  non-condu£tor  of 
heat,  and  that  heat  is  propagated  in  it  only  in  confequence 
of  the  motions  which  the  heat  occafions  in  the  inful ated 
and  folitary  particles  of  that  fluid,  by  altering  their  fpecine 
gravities.  He  here  obferves,  in  a  note,  that  the  infight 
which  this  difcovery  gives  us  in  regard  to  the  nature  of  the 
mechanical  procefs  which  takes  place  in  chemical  folutions, 
is  too  evident  to  require  illu fixation. 

The  author  having  frequently  obferved,  when  freezing 
water  in  one  of  his  jars  into  a  cake  of  ice,  by  placing  the 
jar  in  a  freezing  mixture,  that  the  water  in  the  axis  of  the 
jar,  which  was  lateft  in  freezing,  being  compreffed  by  the 
expand  on  of  the  ice  round  it,  was  always  forced  upwards, 
and  formed  a  pointed  projection  of  ice  in  the  form  of  a 
nipple,  which  was  fometimes  above  \  inch  high,  was  led  by 
*  the  circumftance  to  make  another  experiment,  which  proved 
oil  to  be  alfo  a  non-condu£tor  of  heat. 

Into  a  jar  (fee  Jig.  4)  containing  a  cake  of  ice  a  of  the 
form  above  defcribed,  fome  fine  olive  oil,  previoufly  cooled 
10  32-  ’,  was  poured  till  it  hood  (at  b)  3  inches  above  the 
furface  of  the  ice.  A  folk!  cylinder  of  iron  c  i\  inch  in 
diameter,  and  12  inches  high,  and  a  paper  {heath  over  it, 
the  lower  end  of  which  projected  A-  of  an  inch  pad  the 
cylinder,  fo  contrived  as  to  be  fufpended  over  the  centre  of 
the  ice  by  means  of  the  hook  d  and  the  wire  e,  faftened  to, 
the  ceiling  of  the  room,  being  heated  to  210°  in  boiling 
water,  was  immerfed  in  the  oil  fo  deep  that  the  middle  of 
the  flat  furface  of  the  lower  end  of  the  hot  iron  was  only 

A 

diftant  from  the  conical  projection  of  the  icc  °f  an  inch.. 
Had  any  heat  dej'cended ,  a  portion  of  the  ice  would  hav§ 

beer* 
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been  melted,  but  it  was  no  way  affected  by  the  vicinity  of 
the  hot  iron.  The  intention  in  making  the  (heath  project 
To  below  the  cylinder  was  to  prevent  internal  motions  in 
the  oil,  the  particles  of  which,  by  becoming  Specifically 
lighter  by  being  in  contact  with  the  iron  cylinder,  would 
pther.wiSe  have  (lid  from  under  it  and  afcendcd. 

A  fimilar  experiment  was  tried  with  mercury  poured  to  the 
height  of  i  inch  over  the  ice,  inftead  of  the  3  inches  of  oil, 
and  the  refult  was  exadtly  the  fame ;  though  the  ice  at  the 
time  could  not  bear  a  finger  to  touch  it  (by  putting  it  down 
through  the  mercury),  however  expeditiouily  removed,  with¬ 
out  a  portion  being  diffolved,  and  which  inftantly  became 
vjfible  on  the  bright  furface  of  the  mercury. 

From  his  experiments  the  author  feems  inclined  to  doubt 
the  exigence  of  that  peculiar  kind  of  attraction  of  predilec¬ 
tion  which  has  been  called  chemical  affinity,  and  to  attri¬ 
bute  the  equal  distribution  of  the  particles  of  any  body  in  its 
menftruum  to  the  internal  motions  among  the  particles  of 
the  fluid  occasioned  by  accidental  changes  of  temperature, 
produced  by  the  union  of  the  two ;  or  to  a  great  difference 
in  the  Specific  gravity  of  the  menftruum  in  its  natural  ft  ate, 
and  that  of  the  fame  fluid  after  it  has  been  changed  to  a 
Saturated  Solution.  The  following  experiment  ferves  to  Sup¬ 
port  the  author’s  opinion : 

A  cylindrical  glafs  jar  was  placed  within  a  larger  one 
which  flood  in  a  (hallow  earthen  difh,  nearly  filled  with 
pounded  ice  and  water.  Ice  cold  frefti  water,  lightly  tinged 
of  a  red  colour  with  turnfol,  was  poured  into  the  Small  jar 
to  the  height  of  3  inches ;  and  then,  by  means  of  a  funnel, 
which  ended  in  a  long  and  narrow  tube,  put  down  through 
that  water  and  refting  on  the  bottom  of  the  jar,  an  equal 
quantity  of  the  ftrongeft  brine  that  could  be  made  with  Sea- 
Salt  was  poured  in,  So  gently  that,  without  difturbing  the 
frefli  water,  the  brine  took  the  lower  ftation,  the  coloured 
water  repofing  above  it  without  the  final  left  appearance  of 

blending. 
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blending.  The  fpace  between  the  jars  was  now  filled, 
.almoft  to  the  top,  with  ice  cold  water  mixed  with  pieces  of 
ice  (pounded  ice  would  have  obftrucled  the  view),  and  then 
ice  cold  olive  oil  was  gently  poured  on  the  furface  of  the 
tmged  water  to  the  height  of  an  inch  above  it.  In  a  tem^- 
perature  of  about  36°  the  brine  and  water  {hewed  not  the 
lead  difpofition  to  mix  during  4  days.  At  the  end  of  that 
time  it  was  removed,  without  agitating  its  contents,  into  a 
warmer  room ;  in  lefs  than  an  hour  the  brine  and  water 
began  to  mix  *  they  were  completely  mixed  in  24  hours,  as 
was  then  evident  by  the  uniform  colour  of  the  aqueous  fluid 
on  which  the  oil  repofed. 

Fig.  5  is  a  reprefentation  of  the  apparatus  employed  in  the 
procefs,  and  fhews  the  different  liquids  reoofing  one  above 
another ;  with  the  fpace  between  the  cylindrical  veflels  filled 
with  water  and  pieces  of  ice,  fo  high  as  to  overtop  the  fur- 
face  of  the  contents  of  the  inner  jar. 


IV.  Experiments  and  Obfervations  on  the  Nature  of  Sugar i 
by  Mr.  Cruickshank.  Extracted  from  Cafes  of  the 
Diabetes  Mellitus.  Seeond  Edition.  1798. 

Q, 

UUGAR  has  been  fuppofed  to  be  a  fubflance  inter* 
mediate  between  the  vegetable  mucilages  and  acids,  con¬ 
taining  more  oxygen  than  the  former,  but  lefs  than  the 
latter.  With  a  view  to  afcertain  this  and  feme  other  fadts 
relative  to  thefe  iubflances,  Mr.  Cruickfliank  made  the 
following  experiments : 

Two  ounces  of  refined  fugar  were  expofed  in  a  retort  to  a 
heat  gradually  inereafed  till  the  bottom  became  red  hot,  8f 
dr.  of  pyromucous  acid  came  over,  which  required  150  gr. 
ol  a  folution  of  potafli  to  faturate  it :  this  liquor  contained 
mixed  with  it  a  little  empyreumatic  oil :  the  charry  refiduum 
in  the  retort  weighed  5  dr.  Therefore  the  gas  which  efcaped 
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mu  ft  have  weighed  %  \  dr. :  fome  of  it  being  examined,  was 
found  to  confid  of  carbonic  acid  gas  and  hydro-carbonat. 

Two  ounces  of  gum  arabic  treated  in  the  fame  manner 
yielded  7  dr.  40  gr.  pyromucous  acid  containing  a  little  more 
empyreumatic  oil,  and  required  only  n-8-gr.  of  the  fame  fo«* 
lution  of  potafli  to  faturateit;-  3  dr.  43  gr.  redduirm ;  5  dr, 
of  gas  confiding  like  the  former  of  hydro-carbonat  and  car¬ 
bonic  acid  gas. 

As  fugar  yields  more  acid  than  gum-  in  the  proportion  of 
150  to  1 18 — as  oxygen  k  the  univerfal  acidifying  principle 
—  and  as  the  acid  from  both  is  the  fame,  viz.  the  pyrornu- 
cous,  fugar  mud,  therefore,  contain  the  greated  proportion 
of  oxygen ;  for  the  carbonic  acid  and  hydro-carbonat  were 
not  produced  in  any  quantity  till  near  the  end  of  the  opera¬ 
tion,  and  therefore  were  probably  formed  by  the  decompo- 
dtion  of  the  water. 

To  obferve  the  changes  and  decompodtions  that  take 
place  during  the  procefs  of  malting,  which  fomehow  con¬ 
verts  vegetable  mucilage  and  fecnlar  into  fugar,  the  follow¬ 
ing  experiments  were  made  : 

Earley  foaked  in  water  for  24  hours  was  introduced  in  a 
wine  glafs  into  a  jar  containing  common  air,  inverted  over 
water  and  kept  in  a  temperature  between  6o°  and  70°.  In  5 
days  it  began  to  grow,  and  in  4  weeks  the  {hoots  were  half 
an  inch  long;.  At  the  end  of  10  weeks  vegetation  was  dill 

O  O 

going  on,  and  the  air  in  the  jar  had  fomewhat  diminifhed  z 
the  barky  was  very  fwcet,  and  nearly  malted.  The  air  was 
{bund  to  condd  of  azotic  and  carbonic  acid  gas,  in  the  pro¬ 
portion  of  20  to  6,  the  whole  of  the  oxygen  being  either  ab- 
forbed  or  united  to  carbon. 

Barley  foaked  for  48  hours  introduced  as  in  the  lad  expe¬ 
riment  into  a  jar  containing  oxygen  gas,  inverted  over  wa¬ 
ter  to  which  fulphuric  acid  had  been  added,  began  to  grow 
at  the  end  of  3  days.  In  10  days  the  water  had  ri fen  in  the 
jar,  the  gas  being  diminidred  about  one  third.  The  barley 
duelled  like  malt,,  and  was  fwcet.  The  gas  was  found  to  con- 
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lift  of  64 parts  carbonic .  acid,  32  azote  and  4  oxygen;  froni 
which  it  would  appear  that  the  oxygen  employed  had  con¬ 
tained  originally  about  30  per  cent,  of  azotic  gas. 

The  fame  experiment  was  repeated  over  mercury.  In  J 
days  tile  barley  began  to  grow.  At  the  end  of  10  days  the 
gas,  which  continued  of  the  original  bulk,  was  found  to  con- 
fift  of  carbonic  acid  gas,  containing  -/-6th  of  its  bulk  of  oxy¬ 
gen  gas.  The  barley  was  partly  converted  into  malt. 

Another  experiment  with  common  air  was  made  at  the 
fame  time  :  the  barley  did  not  begin  to  grow  till  the  end  of 
the  4th,  and  at  the  end  of  the  10th  day  had- made  much  lefs 
progrefs  than  that  in  the  oxygen.  The  air  had  increafed  a 
little,  and  was  found  to  confift  of  carbonic  acid  and  azotic 
gas,  in  the  proportion  of  1  to  2,  and  a  very  fmall  quantity  of 
oxygen.  The  barley  tafted  fweet. 

d  d  ^ 

Soaked  barley  was  introduced  into  a  jar  filled  with  and 
inverted  over  mercury.  At  the  end  of  12  days  a  very  confi- 
derable  quantity  of  gas,  found  to  be  carbonic  acid,  was  pro¬ 
duced  ;  but  no  vegetation  had  taken  place,  nor  any  other  fen- 
fible  change  in  the  barley* 

Another  portion  of  the  fame  foaked  barley,  expofed  to  nU 
trous  gas  over  water,  at  the  end  of  10  days  had  undergone  no 
apparent  change.  The  gas,  which  was  diminifhed  a  little, 
contained  about  ~th  of  its  bulk  of  carbonic  acid  gas  :  the 
remainder  was  pure  nitrous  gas,  as  was  manifeft  from  the 
diminution  it  underwent  when  mixed  with  pure  air.  The 
rutrous  gas  which  d:  (appeared  mull  have  been  abforbed 
either  by  the  barley  or  the  water :  the  carbonic  acid.  gas. 
which  was  produced  is  accounted  forbythelaft  experiment. 

Two  other  portions  were  expofed,  the.  one  to  hydrogenous 
and.  the  other  to  azotic  gas.  In  14  days  110  vegetation  in 
either.  Both  the  gafes  had  increafed  about  -fth  in  bulk,  and 
contained  each  from  Id  to  -jtli  of  carbonic  acid,  the  remain¬ 
der  being  the  original  gales  not  fenfibly  changed.  The  bar- 
lev  in  the  hydrogen  tafted  mullv — no  fweetnefs, 

Jt  is  manifefl  from  thefe  experiments  that  oxygen  is  abfo- 
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httely  neceffary  for  the  converfion  of  vegetable  mucilage  and 
fecula  into  fugar.  In  no  inftance  was  faccharine  matter 
formed  where  this  was  not  prefent.  Mr.  C.  thinks  that  the 
Oxygen  is  chiefly  abforbed  by  the  barley,,  though  part  may 
alfo  go  to  the  formation  of  the  carbonic  a-oid;  for  carbonic 
acid  was  formed  in  confiderable  quantity  without  the  pre¬ 
fence  of  oxygen  gas*  which  he  conceives  mull  proceed  from 
the  decompolition  of  the  water*  its  oxygen  uniting  with  the 
carbonaceous  principle  of  the  barley*  while  its  hydrogen  is 
fixed*  which  may  be  neceffary  to  the  formation  of  the  fac¬ 
charine  principle.  He  infers*  therefore*  that  vegetable  mu¬ 
cilage  is  converted  into  fugar*  by  being  deprived  of  part  of 
its  carbon*  while  at  the  fanfe  time  it  unites  with  a  greater 
proportion  of  oxygen*  and  probably  alfo  with  hydrogen  from 
the  decompolition  of  the  water.  Thus  then  both  from  ana- 
lyfis  and  fynthefis  it  appears  that  fugar  contains  more  oxy¬ 
gen  than  gum  or  mucilage  •  and  it  fhould  follow*  that  fugar 
deprived  of  its  oxygen  muft  lofe  its  fweetnefs  and  form  a 
kind  of  gum.  To  accomplifh  this  was  the  objedl  of  the  fol¬ 
lowing  experiments  : 

Some  fyrup  was  introduced  into  ajar  filled  with  and  in¬ 
verted  over  mercury:  to  this  was  admitted  an  equal  quan¬ 
tity  of  the  phofphuret  of  lime  :  a  confiderable  production  of 
phofphoric  gas  almoft  immediately  took  place*  and  the  mer¬ 
cury  defcendcd  in  the  jar.  At  the  end  of  8  days  the  fyrup* 
in  head  of  a  fweet,  had  a  bitter  aftringent  tafle.  When  fil- 
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tered*  alcohol  produced  a  copious  white  precipitate  in  flak 
refembling  mucilage  feparated  from  water  by  the  fame  fub- 
ftance. 

To  refined  fugar  diffolved  in  alcohol  phofphuret  of  lime 
was  added  :  no  gas  was  difengaged*  nor  any  adtion  produced. 
The  mixture  was  allowed  to  remain  in  an  open  vial  till  the 
alcohol  had  evaporated ;  diftilled  water  was  added*  but  no 
difengagement  of  gas  took  place*  the  phofphuret  having  been 
decomuofed  and. converted  principally  into  phofphat  of  lime. 
The  mixture  being  filtered  and  the  clear  liquor  evaporated* 

there 
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there  remained  a  fubftance,  extremely  tenacious,  which  had 
much  the  appearance  of  gum  arabic:  its  tafte  was  bitter 
with  a  flight  degree  of  fweetnefs  \  when  fqueezed  between 
the  teeth  it  had  exactly  the  feel  of  gum,  but  more  tenacious  ; 
it  was  not  foluble  in  alcohol,  at  lead  in  any  quantity ;  and 
burned  on  red  hot  iron  like  gum,  leaving  a  bulky  and  infipid 
charcoal. — That  this  converfiOn  of  the  faccharine  principle 
into  a  gum  was  Cffe&ed  by  the  abftra&ion  of  oxygen,  is 
highly  probable  from  the  nature  of  the  fubftarlce  employed  ; 
for  there  are  few  fub  fiances  which  have  a  ftronger  affinity  for 
oxygen  than  phofphuret  of  lime. 

Solutions  of  fugar  were  mixed  with  different  fulphurets, 
and  agitated  with  nitrous  gas  in  clofe  veffels.  The  fulphu¬ 
rets,  efpecially  that  of  potafh,  deftroyed  the  faccharine  tafte; 
but  owing  to  the  folubility  of  the  different  produdls,  the  na¬ 
ture  of  the  change  could  not  be  accurately  afeertained.  The 


action  of  the  nitrous  gas  was  more  doubtful. 

To  be  fatisfied  how  far  the  effects  produced  in  the  former 
experiments  might  be  owing  to  the  abftra&ion  of  oxygen, 
Mr.  C.  added  to  lolutions  of  fugar  in  Water  both  lime  and 
pure  potafh,  and  boiled  the  mixtures.  The  lime  combined 
with  and  gave  to  the  fugar  a  bitter  aftringent  tafte ;  but  it 
was  ft  ill  fweet :  alcohol  put  to  the  filtered  folution  produced 
a  precipitate  in  white  flakes,  fimilar  to  that  in  the  experi-  , 
ment  with  the  phofphuret,  and  which  appeared  to  be  a  com¬ 
bination  of  fugar  with  lime.  Vitriolic  acid  likewife  precipi-  • 
tated  the  lime  in  the  form  of  felemte,  and  in  a  erreat  mea- 
lure  reftored  the  natural  tafte.  Some  of  the  Altered  folution 


being  evaporated  by  a  gentle  heat,  there  remained  a  fenu- 
tranfparent  fubftance,  much  more  tenacious  than  the  thickeft 
fyrup,  but  lefs  fo  than  that  produced  by  the  phofphuret  of 
lime :  it  had  a  rough  bitter  tafte,  with  a  certain  deoree  of 
fweetnels.  1  he  potafh  likewife  appeared  to  combine  with 
the  fugar,  the  fweet  tafte  being  more  completely  deftroyed 
than  by  the  lime  :  but  on  the  addition  of  fulphuric  acid  ftil- 
phat  of  pot  dh  was  formed ;  and  this  being  precipitated  by 

alcohol. 
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alcohol,  the  fweetnefs  was  completely  reftored.  When  al¬ 
cohol  was  added  to  a  folution  of  fugar  and  pure  potalh,  after 
it  had  been  boiled  to  the  confidence  of  a  fyrup,  no  union 
took  place :  though  agitated,  the  alcohol  ftill  fwam  pure  on 
the  top  which  feems  to  prove  that  a  new  compound  is 
formed  by  thefe  fubftances,  infoluble  in  this  fluid,  though 
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both  are  completely  fo  in  a  leparate  ftate. 

Having  converted  fugar  into  a  fpeciesof  gum,  by  abftradt- 
ing  a  portion  of  its  oxygen,  feveral  experiments  were  made 
to  change  gum,  by  adding  oxygen,  into  a  kind  of  fugar,  but 
without  fuccefs.  The  gum  went  rapidly  into  the  acid  ftate, 
efpecially  when  expofed  to  the  a&ion  of  the  oxygenated  mu¬ 
riatic  acid  gas.  From  the  failure  of  thefe  trials,  it  was  fuf- 
pe&ed  that  mucilages  were  not  fo  Ample  as  had  been  gene¬ 
rally  fuppofed  :  to  throw  fome  light  on  this  fubjeft  the  fol¬ 
lowing  comparative  experiments  were  made  : 

An  ounce  of  powdered  gum  arabic  was  expofed  to  heat  in 
a  coated  glafs  retort,  as  in  the  firft  two  experiments,  only 
here  the  pneumato-chemical  apparatus  was  adapted— the 
heat  was  gradually  applied  as  before  *.  The  charry  refi~ 
duum  burned  very  flowly ;  but  when  expofed  to  a  ftrong 
heat  in  an  open  crucible,  it  left  awhitifli  powder,  which  was 
found  to  be  lime  and  a  fmall  proportion  of  calcareous  phof- 
phat.  The  pyromucous  acid  being  fuperfaturated  with  lime, 
a  ftrong  fmell  of  ammonia  was  inftantly  perceived  ;  and  a 
piece  of  paper  dipped  in  muriatic  acid  being  held  over  the 
veflel,  copious  white  fumes  were  immediately  produced— 
azote  therefore  forms  a  conftituent  part  of  the  gum.  The 


gas  colle&ed  in  the  pneumatic  apparatus  was  carbonic  acid 
mixed  with  that  fpecies  of  hydrocarbonat  which  is  obtained 
by  heat  from  moiftened  charcoal.  Two  ounce  meafures  of 
the  gas,  well  freed  from  carbonic  acid,  were  mixed  with  i  h 
of  very  pure  oxygen  gas,  and  fired,  by  the  electric  fpark,  in 


For  the  amount  of  the  produdts  in  this  and  the  fubfequent  experh 
mentsfee  the  table,  page  374. 
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a  drong  glafs  jar,  inverted  over  mercury  :  when  fired  they 
were  reduced  to  i  meafure,  which  was  all  abforbed  by  lime 
water,  admitted  for  the  purpofe^  except  a  fmall  particle 
which  was  found  from  the  nitrous  ted  to  be  pure  air.  From 
many  experiments  Mr.  Cruickfkank  found  that  12  meafures 
of  oxygen  gas,  united  with  carbon,  produce  10  of  carbonic 
acid  gas.  Hence  it  follows,  that  the  quantity  of  oxygen  gas 
neceffary  to  the  formation  of  carbonic  acid  gas  mud  in  this 
cafe  have  been  i*i  meafures  or  a  little  better  t,  the  remain¬ 
ing  *4  therefore  were  confumed  in  the  production  of  water, 
and  would  be  fufficient  to  faturate  *8  of  hydrogen,  equal  in 
weight  to  ‘048  of  a  gr.  nearly.— -Now  1  oz.  meafure  of  car¬ 
bonic  acid  gas  weighs  -864.  of  a  gr.  and  this  contains  *34  of 
pure  charcoal ;  hence  the  quantity  of  charcoal  to  hydrogen 
in  this  inflammable  gas  mud  be  as  *24  to  *048,  or  5  to  1. 
But  one  meafure  of  pure  hydrocarbonat,  fuch  as  may  be  ob¬ 
tained  from  the  decompofltion  of  camphor,  by  makincr  its 
vapour  pals  through  a  red  hot  earthen- tube,  or  from  the 
chfliilation  of  animal  fubdances,  opium,  See.  requires  2  of 
pure  air  to  faturate  it,  and  the  quantity  of  carbonic  acid 
amounts  to  1*45,  which  makes  the  proportion  of  carbon  to 
hydrogen  as  12  or  13  to  1  :  hence  thefe  gafes  differ  mate- 
rially,  and  ought  not  to  be  confounded.  Indeed  the  differ¬ 
ence  between  them  is  manifed  from  the  manner  in  which 
they  burn  when  mixed  with  common  air,  and  brought  into 
contact  with  an  ignited  body :  pure  hydrocarbonat  burns 
flowly  with  a  perfectly  white  flame,  and  never  detonates — 
on  the  contrary,  the  compound  inflammable  gas,  juft  men¬ 
tioned,  burns  rapidly  with  a  reddiih  blue  flame  and  more  or 
lets  of  a  detonation.  It  was  neceffary  to  mention  this  cir- 
cumflanee,  as  much  confuflon  might  be  produced  by  ap¬ 
plying  the  lame  name  to  fubdances  condderably  different. 
It  is  remarkable  that  ether,  decompofed  by  heat,  affords 
pure  hydrocarbonat,  while  alcohol  yields  the  mixed  fpecies. 

An  ounce  of  gum  tragacanth  treated  in  the  fame  manner 
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as  the  gum  arabic,  gave  the  fame  kinds  of  produ&s ;  but  the 
quantity  of  ammonia  difengaged  from  the  pyromucous  acid 
by  fuperfaturating  it  with  lime  was  confiderably  greater  than, 
from  that  afforded  by  the  gum  arabic. 

Having  thus  difcovered  lime  in  both  of  thefe  gums,  re- 
agents  were  employed  to  fee  if  in  this  way  that  earth  could 
be  detected.  Sulphuric  acid  was  dropped  into  a  folution  of 
gum  arabic:  after  {landing  for  fome  hours  a  number  of 
needle-like  cryftals  were  depofited :  thefe  being  feparated 
were  re-diffolved  in  diftilled  water ;  the  oxalat  of  ammonia 
was  then  added,  and  a  copious  precipitation  of  oxalat  of  lime 
immediately  took  place. 

From  thefe  experiments  it  is  manifefl  that  gums  confift 
of  oxygen,  hydrogen,  carbon,  azot  and  lime. 

The  pyromucous  acid,  obtained  from  fugar  by  the  fame 
procefs  of  diflillation  which  had  been  employed  on  the 
gums,  being  fuperfaturated  with  lime,  no  ammonia  could 
be  perceived— fugar  therefore  does  not  contain  azot :  nei¬ 
ther  does  it  contain  lime ;  for  the  charcoal,  which  was  of  a 
beautiful  black  colour,  burned  out  completely  when  expofed 
to  a  ftrong  red  heat. 

Sugar  of  milk  being  diftilled  in  the  fame  manner,  and  the 
products  treated  in  the  way  already  defcribed,  was  found  to 
contain  lime  in  the  charry  refiduum ;  and,  contrary  to  what 
might  have  been  expelled,  the  quantity  of  ammonia  difen¬ 
gaged  from  the  pyromucous  acid  obtained  from  it  was  fo 
fmall  that  it  could  hardly  be  detected — It  therefore  contains 
hardly  any  azot. 

Experiments  were  next  made  to  afcertain  the  quantity  of 
oxalic  bafts  or  radical  contained  in  each  of  thefe  fubftances. 

One  ounce  of  fugar  was  added  to  6  oz.  of  concentrated 
nitrous  acid  diluted  with  an  equal  bulk  of  water  :  when  the 
a£lion  had  ceafed,  heat  was  applied,  and  the  evaporation  con¬ 
tinued  till  the  liquor  was  reduced  to  about  i  oz.  by  mea- 
fure :  when  cold  the  cryftals  were  feparated  by  filtration, 

B  b  %  and 


I 


Experiments  and  Qbfervaticais 

and  the  remaining  fluid  was  again  evaporated  till  the  whole 
when  cold  {hot  into  a  mafs  of  cryftals,  leaving  only  a  few 
drops  which  refufed  to  cryftallize. 

One  ounce  of  gum  arabic  was  treated  in  the  fame  man™ 
ner  ;  the  lafh  cryftals  obtained  were  mixed  with  an  infoluble 
white  powder,  which  was  feparated  by  the  addition  of  dif- 
tilled  water,  and  was  found  to  be  oxalat  of  lime. — One  ounce 
of  gum  tragacanih  was  alfo  fubjeCted  to  the  fame  procefs. 

The  cryftals  obtained  from  fugar  of  milk  by  the  fame  pro¬ 
cefs  were  mixed  with  a  white  powder,  which,  being  but 
little  foluble  in  water,  was  readily  feparated,  and  appeared  to 
be  the faccholadlic  acid  of  Scheele.  (See  Phil.  Mag.  Vol.  II. 
p.  346-) 

Honey  treated  in  the  fame  manner  exhibited  no  figns  of 
faccholadtic  acid. 

The  Table  fubjoined  to  the  prefent  article  will  fhew  at 
one  view  the  different  products  refulting  from  deflrudtive 
diftillation,  with  their  relative  proportions  •  and  likewife 
thofe  obtained  by  the  nitrous  acid. 

From  thefe  experiments  it  appears  that  fugar  conflfts 
merely  of  carbon,  hydrogen,  and  oxygen ;  that  gum  differs 
from  fugar,  not  only  in  containing  a  lefs  proportion  of 
oxygen,  but,  alfo,  by  its  combination  with  lime  and  azo^; 
and  that  the  fugar  of  milk  differs  from  both,  as  it  contains 
the  radical  of  the  laccholadtic  acid — in  other  refpeCts,  how¬ 
ever,  it  approaches  very  nearly  to  the  nature  of  vegetable 
fugar.  Does  the  milk  of  carnivorous  and  graminivorous 
animals  yield  the  fame  proportion  of  this  acid,  and  is  this 
fugar  itfelf  always  of  the  fame  nature  ? 

From  the  well  known  faCts  refpeCting  vinous  fermenta¬ 
tion,  there  is  now  reafon  to  fuppofe  that  no  fubftances  but 
thofe  which  conflft  Amply  of  carbon,  hydrogen  and  oxygen 
are  fufceptible  of  it ;  and  that  an  union  with  a  fourth  changes 
the  nature  of  the  compound  fo  much  as  to  render  this  pro¬ 
cefs  impracticable.  To  a  folution  of  fugar  digefted  with 
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t’refli  flacked  quick  lime,  and  to  another  digefted  with 
potafti,  fome  good  yeaft  was  added — to  an  equal  quantity  of 
folution  of  fugar  alone  the  fame  quantity  of  yeaft  was  added : 
the  laft  began  to  ferment  in  12  hours,  and  in  a  few  days  ran 
into  the  acetous  ftate — the  other  two  did  not  ferment :  the 
temperature  of  the  room  during  the  experiments  was  from 
.65°  to  750. 

A  folution  of  the  fugar  of  milk,  to  which  a  proper  quan¬ 
tity  of  yeaft  was  added,  began  to  ferment  in  four  days :  at 
the  end  of  16,  when  the  procefs  had  ceafed,  it  had  the 
fmell  of  cyder,  but  rather  more  of  the  flavour  of  apples, 
was  very  four,  and  reddened  the  tincture  of  litmus :  with 
the  oxyd  of  lead  it  formed  a  fweet  faline  mafs  compofed  of 
flender  prifmatic  cryftals,  not  deliquefcent—  the  acid  there¬ 
fore  contained,  or  was  common  vinegar. 

In  the  attempts  to  convert  gum  into  fugar  by  combining 
oxygen  with  it,  as  before  ftated,  it  ran  into  the  acid  ftate. 
To  fee  if  any  thing  like  fermentation  preceded  this  ftate,  or  if 
this  effect  could  be  produced  by  mere  expofure  to  the  air, 
without  the  addition  of  fome  fubftance  containing  much 
oxygen,  as  the  nitrous  or  oxygenated  muriatic  acids,  a  folu- 
tion  of  gum  arabic  was  mixed  with  yeaft  as  in  the  laft  ex¬ 
periments,  but  no  fermentation  was  perceivable  at  the  end 
of  26  days.  It  appears  that  the  azot  and  lime  combined 
with  the  carbon  in  gum  prevents  the  vinous,  and  confe- 
quently  the  acetous  fermentation.  Similar  experiments 
were  made  upon  a  ftrong  deco£tion  of  beef,  with,  and  with¬ 
out  yeaft,  but  no  fermentation  followed.  Indeed  it  has  been 
fo  generally  admitted  that  vegetable  and  animal  mucila¬ 
ges,  when  pure,  are  not  fufceptible  of  the  vinous  fermen¬ 
tation,  that,  had  not  a  contrary  opinion  been  lately  advanced, 
ihefe  experiments  upon  them  would  have  been  conceived 
nnneceflary. 
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V.  On  the  different  Proportions  of  the  Metals  employed  in  the 

Preparation  of  foft  Solder. 

HEN  lead,  tin,  and  bifmuth  are  mixed  in  a  cer¬ 
tain  proportion,  they  produce  a  metal  exceedingly  fulible, 
which  is  known  by  the  name  of  foft  folder ;  but  which, 
from  its  lingular  properties,  may  be  applied  with  advantage 
to  many  other  ufeful  pu'rpofes.  Newton,  and  after  him 
Kraft  and  Mufichenbroek,  obferved,  that  5  parts  of  bif¬ 
muth,  3  of  tin  and  2  of  lead,  alfo  5  parts  of  bifmuth,  4  of 
tin  and  1  part  of  lead,  melted  with  a  heat  of  220  degrees 
of  Fahrenheit,  and  they  found  that  various  mixtures  of 
this  kind  were  fulible  by  a  heat  not  much  greater  than  that 
of  boiling  water.  At  a  later  period  V.  Rofe,  a  German  na- 
turalift,  difcovered  that  a  mixture  of  4  parts  of  bifmuth,  2 
of  tin  and  2  of  lead,  as  Kunkel  recommended  for  foldering 
tin  ;  and  d’Arcet  among  the  French,  that  a  mixture  of  8 
parts  of  bifmuth,  3  of  tin  and  5  of  lead  ;  or  8  of  bifmuth, 
4  of  tin  and  4  of  lead ;  or  8  of  bifmuth,  2  of  tin  and  6  of 
lead;  alfo  16  of  bifmuth,  7  of  tin  and  9  of  lead,  all  melted, 
or  at  leaf!;  became  foft,  in  boiling  water. 

According  to  the  experiments  made  by  Profeflor  Gmelin, 
refpeHing  the  fution  of  thefe  three  metals,  a  mixture,  fuch 
as  that  before  recommended  by  Homberg  to  anatomifts  for 
inje&ing  into  the  veffels  of  their  preparations,  confifling  of 
2  parts  of  bifmuth,  1  part  of  tin  and  1  of  lead,  which  is  the 
fame  as  Rofe  propofed,,  gave  a  metal  that  was  fufed  in  boil¬ 
ing  water.  A  mixture  of  6  or  more  parts  of  bifmuth,  6  of 
tin  and  3  of  lead,  or  1  part  of  bifmuth,  2  parts  of  tin  and 

2  of  lead,  gave,  according  to  Klein,  the  folder  ufed  by  the 
tin-button-makers.  The  fame  workmen  ufe  alfo  for  folder- 
ibg,  according  to  Klein,  a  mixture  of  4  parts  of  bifmuth, 

3  parts  of  tin  and  5  parts  of  lead.  Among  the  many  foft 
folders  employed  by  the  tin-men,  a  mixture  of  one  part  of 
bifmuth,  2  parts  of  tin,  and  1  part  of  lyad,  is,  according  to 
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Klein,  very  much  employed.  Refpedting  this  kind  of  fol¬ 
der,  the  experiments  of  Profeflor  Gmelin  give  the  following 
refult:  one  part  of  bifmuth,  %  parts  of  tin,  and  I  part  of 
lead,  melt  in  boiling  water.  According  to  Klein,  the  tin¬ 
men  employ  for  foldering,  a  mixture  of  I  part  of  bifmuth, 
24  parts  of  tin,  and  4  parts  of  lead.  Eight  parts  of  bif¬ 
muth,  3  of  tin  and  5  of  lead,  gave  a  metal  exceedingly  like 
tin  in  its  colour  and  brightnefs,  but  very  brittle ;  in  water 
beginning  to  boil,  it  became  not  only  foft,  but  was  com¬ 
pletely  fufed.  This  imitation,  however,  may  be  better  ac- 
complifhed  by  the  mixture  of  ProfelTor  Lichtenberg,  which 
confifts  of  5  parts  of  bifmuth,  3  of  tin  and  %  of  lead.  This 
metal  is  very  like  the  former,  though  not  fo  brittle ;  but  it 
feemed  to  melt  in  hot  water  even  before  it  came  to  boil. 


VI.  Vhyjical  Ohfervations  on  the  Fajl  or  Baltic  Sea.  By 
F.  W.  Otto.  From  Abrifs  einer  Naturgefchichte  des 
Meeres,  Berlin  1793  and  1794.  2  Vo  Is.  8  vo. 
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JL  H  E  Baltic  is  a  real  mediterranean  fea,  and  not  a  lake, 
as  M,  de  Buffon  endeavours  to  {hew,  in  his  general  work  on 
natural  hiftory.  It  is  every  where  furrounded  by  the  land, 
except  where  it  is  connected  with  the  North  Sea  by  three 
narrow  paflages,  the  Sound *  *,  and  the  large  and  Idler  Belt. 

At 

*  The  paffage  through  the  Sound  is  now  of  lefs  importance  lince  the 
conftrufiion  of  the  Holftein  canal,  which  joins  the  Baltic  to  the  German 
Ocean.  The  idea  of  this  junction  was  conceived  under  Frederic  IV. 
Duke  of  Schlefwig  Holftein,  but  was  not  undertaken  till  the  Ruffian  go¬ 
vernment  agreed  to  co-operate  in  promoting  its  fuccefs.  It  was  begun  in 
the  fpring  of  the  year  1777,  and  was  carried  on  by  contrattors,  who  en¬ 
gaged,  for  a  certain  yearly  fum,  to  complete  a  certain  portion  of  it. 
This  canal,  the  whole  length  of  which,  from  Kieler-Ford  to  Rendlburg, 
is  equal  to  10,650  poles,  of  fixteen  feet  each,  proceeds  on  a  level  with  the 
Baltic  to  the  firft  lock  at  Holtenach,  where  it  rifes  eight  feet  ftx  inches. 
It  then  proceeds  to  the  fecond  lock  at  Knop,  745  poles  diftant  from  Kie- 
kr-Ford,  which  has  a  rife  of  eight  feet  fix  inches,  and  then  continues  to 

near 


m  the  Baltic  Sea, 

At  Kllau  and  Memel  it  communicates  with  two  large  lakes, 
the  Frifch  HafF  and  Curifch  HafF ;  which,  however,  both 
contain  frefh  water.  The  former,  according  to  the  account 
of  fome  writers,  was  occafioned  by  a  violent  wind,  which 
prevailed  in  the  year  1190,  and,  continuing  for  more  than 
twelve  years,  drove  up  fo  much  land  from  the  bottom  of  the 
iea  that  the  prcfent  tongue  of  land  was  railed ;  and  the 
gulph,  which  now  forms  the  Halt,  feparated  from  the 
Baltic,  But  this  opinion  is  the  more  to  be  doubted,  as  the 

near  Suenfdorf,  where  the  third  lock  is  fituatcd,  having  a  rife  of  the  fame 
height.  Here  the  upper  canal  begins,  and  proceeds  for  the  diftance  of 
2413  poles,  between  Schvvartenbec  and  Wittenbec,  to  the  fourth  lock  at 
the  Upper  Eyder  near  Schinkel.  This  upper  canal,  which  ferves  as  a  re. 
fervoir,  has  an  influx  of  water  from  the  neighbouring  lakes  fufficient  for 
the  purpofes  of  navigation,  and  is  twenty-five  feet  fix  inches  higher  than 
the  level  of  the  Baltic.  At  the  fourth  lock  the  canal  falls  feven  feet  four 
inches  two  lines  ;  proceeds  143  8  poles  in  the  Eyder  to  the  fifth  lock  at  Ned- 
derhoiten,  where  there  is  alfo  a  fall  of  the  fame  height  ;  and  having  con¬ 
tinued  by  Seeftede  to  Stein u^arp,  2901  poles,  little  more  art  is  employed, 
becaufe  the  Eyder  between  that  place  and  Rendfburg  has  almoft  naturally 
the  fufficient  depth  and  breadth.  A  fixth  lock  is  conftrucled  at  Rends- 
burg,  as  the  tide  flows  up  there  in  the  Eyder,  and  makes  with  the  ebb  a 
difference  of  one  foot  feven  inches.  The  breadth  of  this  canal,  at  the 
bottom,  is  fifty-four  feet,  and,  at  the  furface  of  the  water,  ninety  feet.  It 
is  nine  feet  deep,  and  navigable  forfhips  of  from  150  to  160  tons  burthen. 
The  locks,  therefore,  between  the  gates,  are  100  feet  in  length  and  27  feet 
in  breadth.  Along  the  banks  there  is  a  path  ten  feet  broad,  and  another  of 
twelve  feet,  for  the  horfes  which  are  employed  to  draw  the  veffels.  The 
number  of  veffels  which  pafled*  through  this  canal  in  1797  amounted  to 
2105,  of  which  1393  were  laden  with  merchandize  and  the  reft  in  ballafh 
Of  the  former  41  were  Danifh  veffels  bound  to  foreign  ports;  and  129  bound 
from  foreign  countries  to  Danifh  or  other  northern  ports  ;  539  were  frQm 
the  Baltic  ;  170  from  the  North  Sea;  and  78  were  bound  to  or  coming 
from  Altona.  Among  the  foreign  ihips  were  24  Englilh,  22  Dutch, 
430  from  Eaft  Friefland,  19 1  from  the  duchy  of  Oldenburg,  9  from  Je~ 
vern,  89  from  Popenbourg,  9  from  Bremen,  8  from  Hamburgh,  6  from 
Lubec,  44  from  Hanoverian  ports,  81  from  Mecklenburg,  Si  from 
Swedifli  Pomerania,  106  from  Pruffia,  11  from  Courland  and  Rulfia, 
and  ( >z  from  Sweden,  edit. 
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Curifch  H'aff  is  of  the  fame  nature  with  the  Frifch  Haft, 
and  yet  no  one  refers  its  origin  to  any  tempeftuous  wind  of 
the  like  kind.  It  is,  on  the  other  hand,  certain  that  great 
changes  have  taken  place  in  regard  to  the  ftrait  by  which 
the  Baltic  is  conne6ted  with  this  lake.  At  firft  it  was  fttu- 
ated  immediately  under  the  mountain  on  which  the  caftle  of 
Lochftedt  hands,  and  at  that  time  was  deep  and  roomy ; 
but  in  the  year  13 11,  or  according  to  other  accounts  1395* 
it  was  entirely  choaked  up  with  fand  by  an  uncommonly 
violent  ftorm  of  wind  which  prevailed  in  the  months  of 
Auguft  and  September;  and  this  account  is  highly  proba¬ 
ble,  as  the  valley  between  the  Half  and  the  fea  hill  {hews 
evident  traces  of  the  courfe  of  the  water,  while  the  fand 
hills,  raifed  towards  the  fhore,  are  a  further  proof  of  this 
natural  revolution.  An  opening  was  confequently  formed 
oppofite  to  the  caftle  of  Balga,  between  the  villages.  Faglee 
and  Schineergrube,  which  was  fifteen  ells  in  depth  ;  but 
which,  in  a  few  years,  experienced  a  like  fate,  being  choaked 
up  with  fand.  The  irruption  of  the  Half  then  followed, 
clofe  to  the  fo  called  Pfundbude  or  light-houfe,  fituated  on 
a  mountain  as  a  guide  to  fhips  which  enter  it,  and  the  water 
was  nine  fathoms  in  depth ;  but,  at  length,  this  ftrait  being' 
filled  up  with  fand,  the  Half  became  united  to  the  fea  at 
Pillau,  in  the  year  1510.  The  depth  of  this  opening  was 
at  firft  nine  fathoms ;  but  it  from  time  to  time  increafed,  fa 
that,  at  prelent,  it  can  be  entered  by  the  largeft  velfels.. 

It  has  long  been  obferved  that  .the  water  in  the  Baltic  is, 
cooler,  even  in  the  hotteft  fummers,  than  that  of  other  feas. 
The  waves  alfo  never  rife  here  to  fuch  a  height  as  in  the 
North  Sea,  but  they  follow  each  other  with  greater  rapidity. 
In  calm  weather,  therefore,  it.  breaks  with  much  lefs  violence 
on  the  coaft  than  is  the  cafe  in  other  feas,  when  the  weather 
is  equally  11  i  11 .  It  has  been  remarked  alfo,  that  when  it 
breaks  on  the  Ihores  of  Pruftia,  in  particular,  there  arifes  a 
ftronger  Ip  ray  and  agitation  than  on  any  of  the  neighbouring 
cotjfts  of  other  countries ;  and  this  is  (aid  to  be  obferved, 
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above  all,  at  the  time  when  the  firft  fnow  appears,  and  in 
the  beginning  of  the  fpring. 

In  the  next  place,  the  water  of  the  Baltic  is  lefs  faline 
than  that  of  other  feas ;  the  caufe  of  which,  in  all  proba¬ 
bility,  is  to  be  afcribed  to  the  great  number  of  rivers  that 
fall  into  it.  For  this  reafon  its  gravity  is  likewife  lefs,  and 
veffels  cannot  fail  in  it  with  the  fame  velocity  as  in  the 
North  Sea.  For  the  fame  reafon  alfo  it  is  more  liable  to 
corruption.  The  number  of  the  ftreams  which  empty 
themfelves  into  this  fea  amount,  according  to  Buffon,  to 
forty;  and  among  thefe  the  Oder,  the  Weichfel,  &c.  are 
the  mod:  confiderable,  Notwithftanding  the  great  quantity 
of  water  fiipplied  by  thefe  rivers,  the  Baltic  does  not  fenlibly 
increafe.  Its  principal  efflux,  towards  the  North  Sea,  is  the 
Sound ;  though  Englifh  navigators  have  found  there,  at  the 
depth  of  four  or  five  fathoms,  a  funken  current,  running  In 
a  contrary  direction  to  that  at  the  furface. 

The  Baltic  is  not  fubjeCf  to  a  regular  ebbing  and  flowing, 
as  it  is  furrounded  by  land,  and  is  united  with  the  North 
Sea  only  by  the  Sound  and  the  two  Belts:  this  circumftance 
has  given  occafion  to  its  being  called  the  inactive  fea  ( mare 
fiigrum) .  During  a  long  continuance  -of  the  well  wind  its 
natural  efflux  is  prevented,  and  a  great  deal  of  water  forced 
into  it  from  the  North  Sea ;  fo  that  it  then  rifes  on  the 
coafls  a  little  above  its  ufual  level.  This  connection,  how-  , 
ever,  with  the  German  ocean  is  fometimes  the  caufe  that 
the  ebbing  and  flowing-  of  the  latter,  though  weak,  co¬ 
operates  with  the  Baltic,  fo  that  traces  of  their  effects  may 
be  fometimes  perceived. 

We  are  allured  by  hiflory  that  this  fea  has  been  fome¬ 
times  totally  frozen  during  fevere  cold.  This  was  the  cafe 
in  the  year  1333,  at  which  time  people  could  travel  on  the 
ice  from  Lubec  to  Pruffia  and  Denmark ;  and  on  this  ac¬ 
count  huts  were  ereCled  in  different  places  for  the  accommo¬ 
dation  of  travellers.  A  like  phenomenon  occurred  in  1399 
and  1533 ;  and  in  1423  people  could  walk  and  ride  over  the 
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fea  in  a  ftraight  line  from  Konigfberg  to  Lubec.  Six  year* 
after  this  fea  was  every  where  covered  with  ice,  in  fuch 
a  manner  that  journeys  of  the  like  kind  were  undertaken 
not  only  from  Pruffia  to  Holftein,  but  alfo  from  Mecklen¬ 
burg  to  Denmark;  and  this  was  done  likewife  in  1459. 
the  ftrong  froft  of  the  year  1709,  the  ice  extended  fo  far  on 
the  Baltic,  from  the  Pruffian  coaft,  that  people  on  the 
higheft  fteeples  on  the  Ihore  could  not  fee  where  it  ended  ; 
and  this  no  doubt  was  the  cafe  during  the  cold  of  the  year 
3740,  which  exceeded  the  former  fome  degrees.- 

The  depth  of  the  Baltic,  in  moft  places,  never  exceeds 
fifty  fathoms.  In  fome  few  places  of  the  Gulph  of  Bothnia 
no  bottom  indeed  is  to  be  found ;  but  in  others,  quite  near, 
the  depth  is  not  more  than  fifty  fathoms.  •' 

In  regard  to  the  decreafe  of  water  in  the  Baltic,  much  has 
been  faid  for  and  againft  it ;  but  nothing  certain  can  be 
determined  on  this  point.  Mr.  Otto  is  of  opinion  that  the 
contradictions,  apparent  on  the  firft  view  of  the  fubjecft, 
might  be  reconciled  by  attending  to  the  times.  The  period 
of  the  decreafe  of  water  in  this  fea,  of  which  the  ftill  ex- 
ifling  remains  of  marine  productions  are  incontrovertible 
proofs,  belongs  to  the  moft  remote  ages.  Since  the  time 
when  the  Baltic  was  confined  within  its  prefent  boundaries, 
the  decreafe  and  increafe  of  its  water  are  merely  apparent ; 
as  it  may  have  happened,  from  various  caufes,  that  land 
may  have  been  gained  in  one  quarter  and  loft  in  another. 
Large  rivers,  which  flow  with  great  rapidity,  may,  for 
example,  have  carried  with  them  into  the  fea  a  great  deal  of 
earth  and  fand,  by  which  the  beds  at  their  mouths  may 
have  been  railed,  and  the  banks  extended  towards  the  fea. 
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VII.  Examination  of  the  Experiments  and  new  Obferv  aliens 
of  G.  Pearson,  M.D.  on  Human  Urinary  Concretions  ; 
and  a  Comparifon  of  the  Refults  obtained  by  that  Chemijt 
with  thofe  of  Scheele,  Bergman,  and  J'ome  of  the 
French  Chemijls.  By  M,  Fourcroy.  From  Annales 
de  Chimie,  Vol.  XXVII. 

[Concluded  from  page  272.] 

jVxY  view  in  commencing  my  labours  on  this  fubjeCS 
was  not  only  to  eftablifh  the  faCts  announced  by  Scheele, 
but  alfo  to  purfue  much  farther  the  examination  of  urinary 
calculi ;  and  to  add  to  it  that  of  all  the  animal  concretions 
I  could  procure.  This  plan  will  be  found  partly  executed 
in  the  details  I  have  publifhed.  1.  On  the  inteftinal  cal- 
culus-of  the  horfe,  which  I  found  to  be  a  triple  fait,  formed 
of  2  parts  of  phofphat  of  magnolia  and  1  part  of  the  phof- 
phat  of  ^i3dhifeia.  2.  On  a  renal  calculus  of  the  fame 
animal,  in  which  I  difcovered  3  parts  of  the  carbonat  of 
lime  and  1  part  of  the  phofphat  of  lime,  without  any  matter 
analogous  to  that  in  the  human  calculus.  3.  On  a  calculus 
of  a  cat,  which  gave  me  3  parts  of  the  carbonat  of  lime  and 
1  part  of  the  phofphat  of  lime.  4.  On  the  tartar  of  the 
v,  teeth,  which  I  found  to  be  pure  phofphat  of  lime.  3*  O11 
the  calculus  of  the  human  reins,  the  nature  of  which  1 
determined  to  be  perfectly  limilar  to  that  of  the  calculus  of 
the  bladder.  In  the  examination  of  feveral  concretions, 
different  from  thofe  of  the  urinary  calculus,  I  was  prior  to 
Dr.  Pearfon  by  more  than  ten  years,  and  my  labours  had 
been  publifhed  five  years  when  he  communicated  his  to  the 
Royal  Society  of  London ;  yet  he  has  not  quoted  my  work, 
though  he  has  done  nothing  but  repeated  and  confirmed  my 
experiments. 

With  regard  to  the  human  urinary  calculus,  I  had  ex* 
amined  a  fufficient  number  to  be  able  to  trace  out  the 
general  characters  which  I  thought  it  neceliary  to  add  to 
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thofe  given  by  Scheele.  Having  indeed  reprefented  it,  after 
this  illuftrious  chemift,  as  afolid  acid  cryftallifed  in  lamina?, 
iixfipid^  giving  a  faint  red  tinge  to  blue  colours,  foluble  in 
cauftic  alkalies  and  in  the  nitric  acid,  afluming  with  the 
latter  a  beautiful  red  colour,  decompofable  by  fire,  yielding 
a  great  deal  of  the  carbonic  acid  and  little  oil  ;  the  weakeft 
of  all  the  acids  5  containing  lime  and  alkaline  phofphats 
only  by  accident.  I  add  to  thefe  characters  the  following 
properties  eftablifhed  by  the  analyfis  of  a  great  number  of 
varieties  of  thefe  concretions:  1.  Their  folution  in  water 
reddens  turnfole  paper.  2.  They  give  the  pruffic-acid  by 
diftillation,  and  by  the  aCtion  of  the  nitric  acid.  3.  The 
calculus  of  the  human  bladder  contains  but  little  hydrogen, 
fince  it  gives  but  little  oil ;  and  but  little  oxygen,  fince  it 
furnifhes  but  a  very  fmall  proportion  of  the  pruffic  and 
carbonic  acids. 

The  experiments  which  I  afterwards  defcribed  on  the  four 
calculi  carefully  treated  by  different  agents,  may  be  taken, 
according  to  all  the  other  experiments,  which  I  did  not 
think  it  neceffary  to  defcribe  in  the  fame  manner,  as  an  ac¬ 
count  of  the  properties  of  the  urinary  calculus  confidered  as 
a  genus;  and  I  mu  ft  indeed  here  obferve,  there  are  none  of 
them  which  do  not  prefent  refults  more  or  lefs  fimilar. 
Thus:  1.  The  augmentation  of  its  weight  in  water,  into 
which  the  calculus  was  entirely  iinmerfed.  2.  The  earthy 
fmell  of  marl  which  it  diffufes,  when  diluted  as  a  powder  in 
this  liquid.  3.  The  little  alteration  it  exhibits,  and  the 
imputrefeibility  it  preferves  during  more  than  fifteen  days 
under  water  at  a  temperature  above  12  degrees  (570  Fahr.). 
4.  Its  almoft  perfect  fallibility  in  2000  times  its  weight  of 
water,  when  repeatedly  treated  in  powder.  5.  Its  folubility 
in  lefs  than  half  that  quantity  of  boiling  water;  its  fepara- 
tion  only  partial  in  lamellated  cryftals  by  cooling — the  man¬ 
ner  of  obtaining  it  thus  pure.  6.  Its  property  of  reddening 
turnfole  paper,  when  after  this  purification  it  is  rubbed  on 
this  paper  with  a  little  water.  7.  Its  folution  in  lime  water, 

which 
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\vhich  by  cxpofure  to  the  air  foon  depofits  both  carbonat  of 
lime  and  the  lithic  acid  feparate  from  each  other,  proves 
that  the  atmofpheric  carbonic  acid  decompofes  the  cal¬ 
careous  lithiat  which  was  there  formed.  8.  Its  almofl 
total  folubility  (except  ~)  in  a  ley  of  caiiflic  potafli,  which 
often  difengages  much  ammonia.  9.  Its  precipitation  of  a, 
golden  yellow  colour  from  this  alkaline  folution  by  the 
acetous  acid,  Which  feparates  from  it  the  lithic  acid  in  {'mail 
white  brilliant  and  almofl:  pulverulent  needles,  and  which, 
furni flies  more  than  a  half  of  the  cryflallifed  lithiat  of  potafli. 
10.  This  precipitation  of  the  lithic  acid  from  the  alkaline 
folution  by  the  acetous  acid,  given  as  a  good  procefs  for 
procuring  this  animal  acid  pure.  11.  The  folubility  of  the 
calculus  fometimes  entire,  fometimes  in  powxler,  in  the 
oxygenated  muriatic  acid,  which  at  firfl  afforded  me  the 
hope  of  a  lithontriptic ;  but  which  being  deflroyed  by  other 
fucceffive  experiments  prefented  only  a  lingular  fact  worthy 
of  being;  further  invefligated.  12.  The  adlion  of  the  fire 
and  diftillation  in  a  retort  upon  the  calculus  of  the  human 
bladder,  ufing  a  quantity  five  times  greater  than  that  em¬ 
ployed  by  Dr.  Pearfon,  and  which  gave  me  as  products  near 
a  quarter  of  a  fublimated  lamellated  acid,  flill  analogous  to 
the  lithic  acid ;  fome  drops  only  of  water  and  thick  oil, 
fixed,  containing  a  little  prufliat  of  ammonia ;  -J-  concrete 
earbonat  of  ammonia,  a  bulk  of  more  than  fix  kilogrammes 
of  water  in  gas,  \  of  which  were  carbonic  acid ;  a  coal 
weighing  a  little  more  than  a  quarter  of  the  calculus,  and 
which  yielded  only  Aj  of  its  weight  of  allies,  without  any 
fenfible  trace  of  lime. 

All  thefe  fadts,  which  I  was  obliged  to  concentrate  here  in 
fome  manner  in  order  to  render  them  more  linking,  ferved 
to  confirm  the  firfl  refults  of  Scheele  and  Bergmann ;  and 
enabled  me  to  add  feveral  obfervations  which  had  efcaped 
them.  I  had  concluded  with  them  that  the  human  urinary 
calculus,  whether  that  of  the  reins  or  that  of  the  bladder, 
contained  a  matter  'different  from  all  other  animal  fub- 

flance. 
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fiance,  not  found  in  any  other  humours  of  the  human 
hody,  nor  in  any  of  thofe  of  the  bodies  of  the  different 
animals  now  known ;  a  weak  concrete  acid,  almoft  infolu- 
]>le,  the  principal  fol vents  of  which  were  the  cauftic  alkalies; 
that  this  particular  acid  very  little  hydrogenated  and  oxy¬ 
genated,  but  much  charged  with  carbon  and  azot,  was  an 
immediate  produ&ion  of  the  reins  and  of  the  dturefis,  or 
of  the  formation  of  urine ;  that  it  was  fometimes  joined 
with  fome  parts  of  the  phofphats  of  lime,  of  foda,  and  of 
ammonia,  with  a  colouring  animal  matter;  but  that  thefe 
different  fubflances,  foreign  to  the  lithic  acid,  feemed  to  be 
only  acceffories,  variable  in  their  proportions,  which  might 
not  have  been  found  there  at  all,  and  which  did  not  feem  to 
conffitute  the  particular  offence  of  it.  . 

I  may  add  to  this  notice  of  my  labours,  which  are  already 
pretty  old,  that  the  experiments  I  have  had  occafio.^  to 
make  for  ten  years  paft  on  this  animal  matter,  either  for 
fome  particular  purpofe  or  in  the  courfe  of  my  annual 
leCtures,  by  confirming  me  more  and  more  in  my  former 
ideas,  agreeing  with  thofe  of  Scheele  and  Bergmann,  have 
only  taught  me  that  fome  human  urinary  calculi  contain 
phofphat  of  lime,  infoluble  in  water  and  in  pure  alkalies, 
and  the  alteration  which  the  lithic  acid  experiences  by  the 
aCtion  of  the  nitric  acid  when  boiled  in  the  latter — an  altera¬ 
tion  during  which  there  is  difengaged  carbonic  acid  gas, 
azotic  gas,  and  the  pruffic  acid  gas ;  fo  that  the  calculous 
matter  appears  to  me  really  to  change  its  nature  during  this 
aCtion  of  the  nitric  acid.  But  all  this  ought  not  to  change 
any  thing  of  my  opinions  in  regard  to  the  particular  cha¬ 
racter  and  acid  properties  of  the  peculiar  matter  of  the 
human  urinary  calculus. 

C.  Fourcroy  then  afks,  whether  the  labours  of  Dr.  Pear- 
fon  have  given  different  refults,  and  of  fuch  a  nature  as  fhould 
induce  the  French  chemifts  to  give  up  their  former  ideas 
refpeCting  the  nature  of  the  peculiar  matter  of  the  human 
urinary  calculus ;  or  whether  his  experiments  are  fufficiently 
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conclufive  to  induce  them  to  admit  its  non-acidity,  and  con¬ 
fer  it  as  an  oxyd  ?  He  infills  that  Dr.  Pearfon  has  not  cor- 
re£tly  comprehended  the  labours  either  of  the  Swedifii  or 
trench  chemifts ;  that  he  has  improperly  believed  that  they 
gave  the  name  of  lithic  acid  to  the  fublimate  of  the  calculus 
obtained  by  fire,  whereas  they  gave  it,  either  to  the  entire 
calculus  as  it  comes  from  the  reins  or  the  bladder,  when 
wholly  formed  of  that,  fubftance,  or,  to  this  matter  obtained 
by  cooling  a  folution  of  it  in  water,  or  by  precipitating  it 
from  an  alkaline  folution  by  the  acetous  acid  ;  and  that  the 
pretended  oxyd  is  really  Scheele’s  acid,  at  firft:  called  the 
bezoardic,  and  fince,  in  the  new  nomenclature,  the  lithic 
acid. 


Dr.  Pearfon  gives  a  larger  proportion  of  infoluble  matter 
than  his  predecefiors,  ftating  it  at  almoft  ^d  of  the  mixed 
calculi  which  he  employed ;  but  Fourcroy  oppofes  to  this 
what  Dr.  Pearfon  fays  in  another  place,  u  that  he  found 
fome  calculi  contain  even  ~||ths  of  the  foluble  part;”  and 
remark’s,  that  there  is  no  reafon  to  doubt  that  the  greater 
part  of  human  urinary  concretions  contain  a  much  greater 
proportion  of  matter  foluble  in  alkalies  than  that  of  which 
he  has  given  the  analyfis.  The  difengagement  of  ammonia 
obferved  by  Dr.  Pearfon,  which  accompanies  the  folution  of 
the  calculus  in  pure  foda,  was  alfo  feen  by  Scheele,  and  ob¬ 
ferved  and  carefully  defcribed  by  Fourcroy. 

The  foapy  and  un&uous  feel,  fays  Fourcroy,  of  the  fpon- 
taneous  depofit  formed  in  the  alkaline  folution  of  the  calcu¬ 
lus  manifeftly  arifes  from  the  fuperabundance  of  alkali ;  we 
perceive  here  the  feparation  of  our  lithiat  of  potalh  from  its 
faturated  folution;  and  I  may  remark,  that  this  is  what  I 
have  pointed  out  in  my  refearches,  by  faying  that  the  lithiat 
of  potafh  eafily  feparates  in  cryftals  from  its  concentrated  and 
faturated  folution.  This  foapy  depofit  of  Dr.  Pearfon  is  ne- 
verthelefs  foluble  in  water,  and  precipitated  by  acids  with¬ 
out  being  re-diffolved  :  this  is  a  decompofition  of  the  lithiat 
Vol.IT  Cc  of 
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of  potafh  and  the  reparation  of  the  lithic  acid.  According 
to  the  author,  this  folution  was  not  rendered  turbid  by  the 
carbonic  acid.  I  had  made  exactly  the  fame  obfervation. 

The  precipitate  formed  in  the  alkaline  folution  of  the  cal¬ 
culus  by  the  fulphuric  acid  is  of  principal  importance  to  my 
invefligation,  fince  it  is  this  precipitate  which  forms  the  real 
difference  between  us,  and  to  which  our  whole  attention 
fhould  be  directed .  It  is  really  our  lithic  acid  which  Dr. 
Pearfon  will  not  acknowledge  as  an  acid,  and  in  which  he 
thinks  he  has  found  a  fufficient  number  of  characters,  dif¬ 
ferent  from  what  I  had  affigned  to  it,  to  induce  him  to  con- 
f  der  it  as  a  peculiar  animal  matter,  and  to  name  it  the  uric  or 
ouric  oxyd.  Infipidity,  the  quality  of  being  inodorous,  infalli¬ 
bility  in  the  mouth,  folubility  in  800  parts  of  boiling  water, 
the  warm  folution  not  reddening  tumfole  paper,  crvflalli- 
fation  by  cooling,  folubility  in  cauftic  foda  and  lime  water, 
infallibility  in  alkaline  carbonates,  non-precipitation  of  foap, 
but  precipitation  of  alkaline  fulphurets,  folubilitv  in  the  ni¬ 
tric  acid,  and  the  red  pink  colour  which  its  nitric  folution 
affumes  when  evaporated— thefe  are  all  the  refults  of  the 
experiments  of  Dr.  Pearfon,  none  of  which,  except  the  non- 
coloration  of  turnfolc,  differ  from  what  Scheele  and  myfelf 
have  given;  but  this  difference  can  have  arifen  only  from 
the  manner  of  performing  the  experiment,  or  from  Dr.  Pear- 
fon  having  made  his  on  fome  matter  foreign  to  the  lithic 
acid.  The  (hade  of  the  colour  of  the  nitric  folution  which 
Scheele  announced  to  be  of  a  beautiful  red  or  blood  red,  Dr. 
Pearfon  fays  was  a  pink  red  ;  and  it  is  to  this  tint,  which  he 
alludes  to  feveral  times  in  his  differtation,  that  he  attaches 
the  peculiar  character  of  his  uric  oxyd.  * 

As  to  the  action  of  fire  either  on  the  human  urinary  cal¬ 
culus  entire  or  on  the  precipitate  from  its  alkaline  folution 
by  the  fulphuric  acid,  which  I  have  flicwn  to  be  our  pure 
lithic  acid,  I  have  defcribed  with  much  more  care  and  accu¬ 
racy  than  he  has  in  his  Memoir,  the  produ&s  of  the  diftilh 
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lation  of  this  matter  which  I  obtained  from  a  quantity  at 
Ieaft  fix  times  as  large  as  that  which  he  employed. 

In  what  regards  the  acid  and  cryftalline  fublimate  obtained 
in  the  diftillation,  except  the  apparatus  of  a  bent  tube  def¬ 
ined  to  feparate  the  produdts,  I  can  fee  nothing  new;  only 
here  the  author  gave  himfelf  needlefs  trouble  to  fearch  for 
our  lithic  acid  in  this  manner,,  fince,  as  I  have  already  faid, 
it  was  not  this  product  of  the  fublimation  and  decompofition 
by  fire  that  I  diftinguifhed  by  the  name  of  the  lithic  acid  in 
our  nomenclature. 

The  attempts  made  by  Dr.  Pearfon  to  acidify  his  fuppofed 
oxyd  by  the  nitric  acid  and  the  oxygenated  muriatic  acid 
could  not  poffibly  fucceed  :  like  thofe  who  preceded  him,  he 
found  that  the  calculus  was  changed  into  carbonic  acid  and 
ammonia. 

Refpedting  the  portions  of  the  calculi  not  foluble  in  alkali, 
and  which.  Dr.  Pearfon  aflerts,  exhibited  to  him  all  the  pro-*- 
perties  of  phofphat  of  lime,  I  fhall  obferve,  that  if  by  this 

fadt  he  feems  to  deviate  more  from  thofe  who  went  before 
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him,  it  was  only  from  two  calculi,  mixed  in  equal  parts,  that 
he  obtained  fuch  a  refult,  and  that  the  very  variable  dif¬ 
ference  of  the  proportion  of  the  fubftances  foluble  and 
infoluble  in  the  300  urinary  concretions,  which  he  fays 
he  examined  comparatively,  can  furnifh  no  oppofidon  to 
•the  refult  of  Scheele  in  regard  to  the  matter  called  lithic 
acid. 

As  to  the  product  of  the  numerous  experiments  which 
Dr.  Pearfon  tried  on  more  than  300  human  urinary  calculi, 
which  he  compared  with  each  other,  I  find  no  other  differ¬ 
ence  between  what  he  announces  and  what  was  announced 
by  his  predeceffors,  but  the  variety  of  the  nature  which  thefe 
experiments  {hewed  to  him  between  thefe  concretions — a  va¬ 
riety  which,  however,  always  thews  the  greateft,  proportion 
in  the  kind  of  matter  called  by  him  the  ouric  oxyd.  It  is  in 
this  refult  that  Dr.  Pearfon  deviates  1110ft  from  Scheele,  who 
afferted  that  all  the  calculi  of  the  human  bladder  refembled 
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each  other  and  exhibited  no  difference.  We  mu  ft  how¬ 
ever  add  to  this  fa<Sl,  which  forms  one  of  the  new  points  of 
the  differtation  of  Dr.  Pearfon,  that  of  the  difcovery  of  his 
ouric  oxyd  in  arthritic  concretions.  But  it  may  be  readily 
perceived,  that  this  difference  between  our  author  and  the 
chemifts  whom  he  feems  to  combat  no  way  affeCIs  the  in- 

J 

timate  nature  of  the  real  calculous  fubftance,  and  it  is  only 
on  the  latter  that  it  is  of  importance  to  fix  the  opinions  of 
philofophers. 

Idle  queflion  between  us  is  now  reduced  to  this  Ample 
point:  Ought  the  properties  of  the  matter  which  conftitutes 
the  urinary  calculus  to  induce  us  to  confider  it  as  a  peculiar 
acid,  or  only  as  an  animal  oxyd  ? 

It  is  fufficiently  agreed,  that  every  fubftance  more  or  lefs 
foluble  in  water,  thatturns  fomeblue  colours  red,  that,  above 
all,  is  fufceptible  of  uniting  ftrongly  and  readily  with  alkalies, 
and  of  forming  with  them  cryftallifable  compounds,  in  fuck, 
a  manner  that  their  peculiar  attractive  power  for  each  of 
thefe  falifiable  bafes,  as  well  as  their  affinities,  compared  to 
that  of  other  well  known  acids,  may  be  eflimated,  ought  to 
be  ranked  among  the  number  of  acids.  Thus  the  metals 
called  tungjlen ,  molybdena ,  and  chrome ,  faturated  with  oxy¬ 
gen  by  complete  combuftion,  have  naturally  affumed  a  place 
in  the  clafs  of  and  next  to  the  molt  powerful  and  longed: 
known  acids.  It  is  thus  in  particular  that  the  matter  con¬ 
tained  in  the  gall-nut  which  blackens  iron ;  that  which  co¬ 
lours  it  blue,  and  which  is  furnifhed  by  the  decompofition  of 
animal  fubftances,  have  received  the  character  of  acid  bo¬ 
dies,  and  the  names  of  the  gallic  acid  and  prujjic  acid .  It 
is,  in  fhort,  from  the  fame  confiderations  that  our  iithic . 
acid  has  been  placed  in  the  fame  clafs  or  referred  to  the  fame 
genus.  It  has  not  indeed  any  four  tafte,  and  is  very  little  fo¬ 
luble  in  water ;  but  it  reddens  turnfole  paper  when  it  is  rub¬ 
bed  on  it  with  a  little  water,  and  it  combines  rapidly  with 
cauftic  alkalies,  and  brings  them  to  the  Hate  of  falts  by  fatu- 
ration.  If  it  does  not  decompofe  foap  or  alkaline  carbonates, 
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It  precipitates  the  fulphures;  and  we  muft  not  forget  that 
Scheele  reprefen  ts  it  as  the  weakeft  of  all  acids.  Why  then 
fhould  Dr.  Pearfon,  without  any  new  fadts  refpecting  its  cha¬ 
racters,  wifh  to  include  it  among  the  oxyds  ?  Are  the  latter 
even  taken  in  the  clafs  of  ternary  or  quaternary  oxyds,  vege¬ 
table  or  animal,  foluble  like  it  in  alkalies  ;  and  do  they  fatu- 
rate  them  ?  Is  this  owing  to  its  little  folubility?  But  the 
faccharine  oxyd  is  very  foluble  in  water  without  faturating 
alkalies.  Is  it  not  manifeft,  on  the  contrary,  that  it  wants 
one  of  the  principal  characters  ofthefe  complex  oxyds,  among 
which  the  French  pneumatic  chemiftry  claffes  a  great  num¬ 
ber  of  organic  compounds?  Does  it  not  rejeCt  this  acidifi¬ 
cation,  fo  eafy  in  other  oxyds  of  the  fame  kind,  that  change 
fo  rapidly  into  the  oxalic  or  acetous  acids  by  the  aCtion  of 
the  nitric  and  oxygenated  muriatic  acids,  as  Dr.  Pearfon  has 
fo  carefully  confirmed  ?  How  came  he  not  to  perceive,  that 
this  difference  between  it  and  the  other  vegetable  or  animal 
oxyds  required  from  chemifts  that  they  fhould  place  it  in 
another  clafs  of  bodies ;  and  that,  too  much  oxygenated,  no 
doubt,  to  pafs  to  a  new  hate  of  acidity,  being  already  itfelf 
as  much  fo  as  the  nature  of  its  compofition  would  admit,  it 
could  not  but  lofe  its  combination  by  the  ftrong  adlion  of  the 
oxygenating  compounds,  and  pafs,  as  was  really  the  cafe,  to 
the  laft  term  of  animal  decompofition,  the  ftate  of  a  double 
binary  compound ;  the  carbonic  acid  and  ammonia  ?  I  am 
even  aftonifhed  that  Dr.  Pearfon,  in  analyfing  this  body  with 
thatfpiritof  inveftigation  which  he  employed,  was  not  more 
inclined  than  other  chemifts  to  preferve  the  acid  character 
to  this  compound,  and  that  he  was  not  averfe  to  compare  it 
with  oxyds,  fince  he  found  in  it  fo  many  characters  oppofite 
to  thofe  of  the  known  oxyds.  If  we  indeed  take  from  the 
compound  oxyds  contained  in  organic  bodies  that  character, 
fo  ftriking,  of  becoming  acid  by  a  greater  proportion  of  oxy¬ 
gen,  we  Ill  all  at  once  efface  every  thing  clear  and  precife 
which  this  denomination  prefents  to  the  mind,  and  iubfti- 
tute  at  once  darknefs  for  light. 
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All  that  Dr.  Pearfon  has  done  gives  more  ftrength  ftill  to 
the  well  founded  opinion  which  has  caufed  this  body  *to  be 
claffed  among  the  acids.  It  differs  particularly  from  the  ox- 
yds  by  its  unalterability,  its  imputrefcibility,  its  folubility  in 
.alkalies,  its  refiftance  to  acidification  ;  and  it  would  be  de¬ 
ranging  to  no  purpofe  the  refults  and  opinions  of  modem 
chemiftry  to  place  it  in  that  clafs  of  compounds  with  which 
it  in  reality  has  no  relation.  I  fhall  then  continue  with  all 
the  French  chemifts  to  confider  human  urinary  calculi  as 
containing,  moft  frequently,  and,  fometimes,  altogether,  a 
weak  acid,  the  characters  of  which  were  well  determined 
before  Dr.  Pearfon,  and  even  confirmed  by  his  refearches. 

I  fhall  add  one  important  obfervation,  that  of  all  the  acids 
it  is  that  which  cryftallifes  the  fooneft,  and  whofe  moleculae 
perhaps  are  moft  altered ;  which  affumes  with  the  greateft 
eafe  the  concrete  and  fparry  form,  under  which,  as  it  is  feen 
in  regular  calculi  and  in  compact  ftrata,  it  almoft  eludes  the 
aCtion  of  the  moft  powerful  re-agents  and  folvents;  and 
it  is  to  this  laft  property,  the  moft  terrible  and  afflicting  for 
humanity,  that  what  is  called  the  (tone  in  the  bladder  muft 
without  doubt  refill  the  aCtion  of  all  the  known  fol vents, 
and  has  hitherto  given  no  hopes  of  the  difcovery  of  a  lithon- 
triptic. 

In  the  prefent  ftate  of  chemiftry  the  particular  matter  of 
human  urinary  calculi  appears  only  as  a  combination,  where 
abundance  of  carbon  and  azot  united  to  a  fmall  quantity  of 
hydrogen  are  inclined  to  a  flight  acidification  by  the  fixed 
oxygen  which  they  contain.  The  proportion  even  of  thefe 
primitive  materials  has  not  yet  been  determined.  After  hav¬ 
ing  examined  the  labours  of  Dr.  Pearfon,  I  muft  agree  with 
him,  that  the  name  lithic  acid  given  to  this  animal  concre¬ 
tion,  and  which  has  been  borrowed  from  the  medical  term 
lithiafis,  deferves  that  reproach  ol  impropriety  which  he  be¬ 
llows  on  it.  I  am  of  opinion  that  we  might  adopt  with  ad¬ 
vantage  that  of  ouric  acid ,  fince  this  body  has  not  yet  been 
found  but  in  the  urine  of  man;  and  that  even  if  future  expe- 
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riments  fhould  confirm  the  difcovery  of  Dr.  Pearfon,  who 
fays  he  found  the  fame  acid  in  arthritic  concretions,  this  de¬ 
nomination  would  ftill  be  very  proper,  either  becaufe  the 
conftant  feat  of  this  acid  is  the  human  urine,  or  becaufe  it 
is  always  more  abundant  there  than  in  articulations  attacked 
by  the  gout  5  or,  in  the  laft  place,  becaufe  it  appears,  in 
fome  meafure,  in  fits  of  that  difeafe,  to  be  driven  and  carried 
from  its  ufual  channel  towards  the  extremities  of  the  bones, 
the  articular  membranes  of  which  it  irritates. 


VIII.  On  the  Invention  of  the  Euphon ,  and  other  acoujiic  Elf 
coveries  of  C.  F.  F.  Chladni,  Doctor  of  PhiloJ'ophy  and 
Law,  Fellozv  of  the  Royal  Society  of  Gottingen ,  corre - 
fponding  Member  of  the  Imperial  Academy  of  Sciences  at 
Reterfburgh ,  &c. 

JVxANY  perfons  who  interefted  themfelves  in  favour  of 
Dr.  Chladni  and  his  inventions  having  exprefled  a  wifli  of 
becoming  acquainted  with  the  hiftory  of  them,  the  Do&or 
drew  up  a  fhort  paper  on  that  fubjeCt,  which  he  tranfmitted 
to  one  of  the  German  Journals*,  and  from  which  we  have 
extracted  the  following  particulars.  The  author  firft  ob- 
ferves,  that  the  invention  of  the  euphon  and  all  his  other 
acouftic  difcoveries  were  not  the  efte&s  of  chance,  but  the 
fruit  of  long  and  continued  reflection.  The  rather  confined 
education  which  he  received,  both  in  his  father’s  houfe  and 
at  the  fchool  of  Grimma,  did  not  produce  on  him  the  ufual 
but  a  contrary  efieCt,  as  it  inclined  him  very  early  to  think 
and  to  aCt  for  himfelf.  At  the  age  of  only  fix  or  feven, 
when  he  ought  to  have  been  otherwife  employed,  he  would 
fit  whole  hours  ftudying  maps  and  books  of  geography,  and 
wifli,  at  the  fame  time,  that  he  might  have  an  opportunity 
of  travelling  over  all  the  countries  which  he  faw  reprefented 
before  him.  His  father,  firft  profefl'or  of  law  at  Wittenberg, 

*  Magazin  f Ur  das  ncuefte  ans  der  P.hyfik,  vol.  ix.  part  4,  p.  lon^' 
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who,  according  to  the  then  ufual  cuftom,  had  converted  the 
original  Hungarian  family  name  into  that  of  Chladenius, 
was  delirous  that  the  author,  his  only  fon,  fhould  apply  him- 
felf  to  the  law,  though  it  was  contrary  to  his  inclination. 
Dr.  Chladni,  therefore,  ftudied  law  firft  at  Wittenberg,  and 
then  at  Leiplic,  and,  after  the  ufual  forms,  took  his  degree 
of  doctor.  On  his  father’s  death  he  quitted  this  line,  for 
which  he  had  no  attachment,  and,  devoting  himfelf  entirely 
to  the  ftudy  of  nature,  delivered  lectures  on  phyfical  and  ma¬ 
thematical  fubjects  to  qualify  himfelf  for  a  profefforfhip 
which  he  had  fome  hopes  of  obtaining.  In  bis  19th  year  he 
began  to  learn  to  play  the  harpfichord 3  and  he  afterwards 
read  a  great  many  of  the  principal  works  on  the  theory  of 
mufic,  by  which  he  found  that  the  phyfico-mathematical 
part  of  that  fcience  was  far  more  defedtive  than  other  branches 
of  natural  philofophy.  Being  therefore  poffeffed  with  an 
idea  that  his  time  could  not  he  better  employed  than  in  en¬ 
deavouring  to  make  difcoveries  in  this  department,  he  ac¬ 
cordingly  tried  various  experiments  on  the  vibrations  of 
firings  and  the  different  kinds  of  vibration  in  cylindric  pieces 
of  wood,  firft  difcovered,  through  calculation,  by  the  elder 
Euler  ;  and  found  that,  though  a  great  deal  had  been  faid  off 
the  nature  of  thefe  elaftic  bodies,  yet  the  manner  of  vibra¬ 
tion  and  the  proportion  of  tones  in  other  elaftic  bodies,  which 
do  not  proceed,  as  imthe  former,  in  ftraight  lines,  but  de¬ 
pend  on  the  vibration  of  whole  furfaces,  were  totally  un¬ 
known,  and  that  the  little  which  had  been  written  on  that 
fubjebt,  by  fome  authors,  did  not  correfpond  with  nature. 
He  had  already  long  remarked,  that  every  plate  of  glafs  or 
metal  emitted  various  tones  according  as  it  was  held  and 
ftruck  in  different  places  3  and  he  was  defirous  to  difeover 
the  caufeof  this  difference,  which  no  one  had  ever  examined. 
He  fixed  in  a  vice  the  axle  of  a  brafs  plate  which  belonged 
to  a  polifhing  machine,  and  found,  that  by  drawing  the  bow 
of  a  violin  over  it,  he  produced  very  different  tones,  which 
were  ftronger  and  of  longer  duration  than  thofe  obtained 
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merely  by  ft r iking  it.  The  obfervation,  that  not  only  firings 
but  alio  other  elaftic  bodies  may  be  made  to  produce  founds 
by  drawing  a  violin  bow  over  them.,  Dr.  Chladni  does  not 
give  as  a  difcovery  of  his  own;  as  the  fo  called  iron  violin 
has  been  long  known,  and  as  he  had  read  of  an  inftrument^ 
-  conftrudled  in  Italy  where  glafs  or  metal  bells  were  made 
to  found  bv  means  of  two  or  more  violin  bows  drawn  over 

j 

them.  But  the  idea  of  employing  this  inftrument  to  exa¬ 
mine  vibrating  tones  was  firft  entertained  by  himfelf.  Hav¬ 
ing  accurately  remarked  the  tones  produced  by  the  above- 
mentioned  metal  plate,  he  found  that  they  gave  a  progreflion 
which  correfponded  with  the  fquares  of  3,  3,  4,  &c.  Not 
long  before  he  had  read,  in  the  Tran  factions  of  the  Royal 
.Society  of  Gottingen,  the  obfervations  of  Mr.  Lichtenberg 
on  the  phenomena  produced  by  ftrewing  pounded  refin  over 
a  glafs  plate  or  cake  of  refin,  and  he  repeated  many  of  his 
experiments.  This  led  him  to  the  idea  that,  perhaps,  the 
various  vibratory  movements  of  fuch  a  plate  would  be  difco- 
vered  by  a  diverfity  of  phenomena,  if  he  ftrewed  over  it  fand 
or  any  thing  of  the  like  kind.  By  this  experiment  there 
was  produced  a  ftar-formed  figure ;  and  the  author,  having 
^ontinued  his  refearches,  publiflied  the  refult  of  them  in  a 
work  entitled,  Difcoveries  refpedling  the  Theory  of  Sound, 
printed  at  Leipfic  in  1787  f.  It  contains  a  multitude  of 
new  obfervations  on  the  vibrations  of  different  bodies,  the 
proportions  of  the  tones  of  which  had  been  incorredlly 
given  by  others ;  on  the  vibrations  which  are  produced  by 
vibratioii  and  rotation  conjointly;  on  the  longitudinal  vU 
brations  of  a  firing,  firft  announced  by  the  author  ;  and  up¬ 
on  various  other  circumflances  relating  to  acouftics.  The 
author  addreffed  this  work  to  the  Academy  of  Sciences  at 
Peterfburgh,  with  a  view,  perhaps,  that  it  might  give  occa- 
fion  to  analytical  inveftigations  on  the  fame  fubjedt.  J.  Ber- 

*  In  all  probability  the  harmonica  of  the  Abbe  Mazzuchi. 

4  Entdeck ungen  liber  die  Theorie  des  Klanges,  Leipfic,  1787.  4to. 
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noulli,  who,  next  to  the  elder  Euler,  had  made  confiderabfc 
additions  to  the  fcience  of  acouftics,  and  who  unfortunately 
loft  his  life  foon  after,  while  bathing  in  the  Neva,  endea¬ 
voured,  in  confequence  of  the  above  work,  to  determine  by 
calculation  the  vibrations  of  a  fquare  plate;  but  the  refult 
did  not  agree  with  experience,  and  Dr.  Chladni  does  not 
think  it  poftible  to  advance  nne  ftep  in  this  theory  by  ana- 
lyfis  alone. 

While  Dr.  Chladni  was  employed  in  thefe  inveftigations, 
his  fttuation  was  exceedingly  unpleafant.  He,  however,  did 
not  fuffer  his  courage  to  be  deprefled,  but  exerted  his  abi¬ 
lities  the  more,  in  order  that  he  might  procure  for  himfelf 
better  means  of  fubfiftence.  As  he  had  examined  the  nature 
of  fo  manyfonorous  bodies,  he  refolved  to  invent  a  newmu- 
fical  inftrument ;  and  he  began  to  confider  whether  it  might 
not  be  poftible  by  rubbing  glafs  tubes  in  a  ftraight  line,  with 
the  wet  fingers,  to  produce  founds  in  the  fame  manner  as  is 
done  in  the  harmonica  by  rubbing  them  circularly.  That 
glafs  tubes,  like  thofe  in  his  euphon,  would  not  merely  by  fuch 
nibbing  emit  any  tones,  he  had  long  known  by  theory  and 
experience ;  and  he  therefore  applied  himfelf  to  the  folution 
of  the  difficult  queftion,  in  what  manner  the  inftrument  ought 
to  be  conftrudfed  to  anfwer  the  intended  purpofe.  After  va¬ 
rious  fruitlefs  attempts  for  a  year  and  a  half,  during  which 
his  imagination  was  fo  full  of  the  idea,  that  fometimes  in 
his  dreams  he  thought  he  faw  the  inftrument  and  heard  its 
tones,  that  is,  like  thofe  of  the  harmonica,  but  with  more 
diftmcbnefs  and  lefs  confufion,  he  at  length,  in  a  ftate  be¬ 
tween  beeping  and  waking,  obtained  a  folution  of  the  pro¬ 
blem  which  had  given  fomuch  employment  to  his  thoughts. 
On  the  fecond  of  June  1789,  being  tired  with  walking,  he 
fat  down  on  a  chair,  about  nine  in  the  evening,  to  enjoy  a 
fhort  Humber;  but  fcarcely  had  he  clofed  his  eyes  when  the 
image  of  an  inftrument,  fuch  as  he  wifhed  for,  feemed  to 
prefent  itfelf  before  him,  and  terrified  him  fo  much  that  he 
awoke  as  if  he- had  been  ft  ruck  by  an  eledtric  ftiock.  He 


imme- 


and  other  acoujlic  Difcoveries  of  Dr.  Chladni .  395 

immediately  ftarted  up  in  a  kind  of  enthufiafm  ;  and  made  a 
feries  of  experiments  which  convinced  him  that  what  he 
had  feen  was  perfe&ly  right,  and  that  he  had  it  now  in  his 
power  to  carry  his  defign  into  execution.  He  made  his  ex¬ 
periments  and  conftrudled  his  firft  inftrument  in  fo  private  a 
manner,  that  no  perfon  knew  any  thing  of  them.  On  the 
8th  of  March  1790  his  firft  inftrument  of  this  kind  was  com¬ 
pleted  ;  and  in  a  few  days  he  was  able  to  play  on  it  fome 
eafy  pieces  of  mufic.  It  was  now  neceflary  to  give  to  this  in¬ 
ftrument,  as  it  was  entirely  new,  a  new  name,  and  that  of 
euphon,  which  fignifies  an  inftrument  that  has  a  pleafant 
found,  appeared  to  him  the  moft  proper. 

The  firft  inftrument  of  this  kind  made  by  Dr.  Chladni 
was  in  found,  and  particularly  in  the  higher  tones,  as  good 
as  thofe  which  he  made  afterwards ;  but  the  conftrudfion 
was  deficient  in  ftrength,  fo  that  every  week  fome  hours 
were  neceflary  to  keep  it  in  proper  repair ;  and  it  was  im- 
poffible  to  convey  it  the  diftance  of  a  mile  without  aimoft 
totally  deftroying  it.  Dr.  Chladni  alfo  for  want  of  better 
tubes  employed  thofe  ufed  for  thermometers,  and  marked 
the  whole  and  half  tones  by  a  coating  of  fealing-wax  on  the 
under  fide ;  but  as  the  wax,  owing  to  the  moifture  and  vi¬ 
bration,  often  cracked  and  flew  off,  it  was  attended  with 
danger  to  the  eyes.  It  was,  therefore,  extremely  difficult  to 
give  to  the  conftrudlion  of  the  inftrument  fufficient  ftrength; 
but  this  the  inventor  at  length  accomplifhed,  fo  that  his 
new  euphon  cannot  be  injured  or  put  out  of  tune  either  by 
playing  or  by  carriage.  The  third  inftrument  conftrudled 
by  Dr.  Chladni  was  fomewhat  different  from  the  firft  and 
the  fecond;  as  the  fore  part,  which  in  the  two  former  rofe 
upwards  with  an  oblique  angle,  flood  at  right  angles,  fo  that 
it  could  be  tranfported  with  eafe  in  a  particular  carriage 
made  for  that  purpofe.  Inftead  of  the  thermometer  tubes 
ufed  in  the  firft,  the  doftor  now  employs  tubes  of  different 
colours.  In  the  fecond  inftrument  thofe  for  the  whole 
tones  were  of  dark  green  glafs ;  but  he  ufed  for  the  half 

tones. 
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tones,  in  both,  a  milk  white  kind  of  glafs.  In  a  word,  the 
euphon  has  fome  refemblance  to  a  fmall  writing- defk. 
When  opened,  the  above-mentioned  glafs  tubes,  of  the 
thicknefs  of  the  barrel  of  a  quill  and  about  fixteen  inches 
long,  are  feen  in  a  horizontal  pofition.  They  are  wretted 
with  wrater,  by  means  of  a  fponge,  and  ftroked  with  the 
wet  fingers  in  the  direction  of  their  length,  fo  that  the  in- 
creafe  of  the  tone  depends  merely  on  the  ftronger  or  weaker 
preffure,  and  the  flower  or  quicker  movement  of  the  fingers. 
The  number  of  tubes  at  prefent  is  forty-two.  In  the  back 
part  there  is  a  perpendicular  founding-board  divided  in  the 
middle,  through  which  the  tubes  pafs.  It  appears  therefore 
that  the  euphon  ought  not  to  be  confidered  as  an  altered  or 
Improved  harmonica,  but  as  a  totally  new  and  different 
infirument.  In  regard  to  fweetnefs  of  found,  it  approaches 
very  near  to  the  harmonica ;  but  it  has  feveral  advantages 
which  no  unprejudiced  perfon,  who  examines  both  inftru- 
ments,  will  deny. 

In  the  firfl  place  it  is  fimpler,  both  in  regard  to  its  con¬ 
traction  and  the  nlovement  neceffary  to  produce  the  found, 
as  neither  turning  nor  ftamping  is  required,  but  merely  the 
movement  of  the  finger. 

2.  It  produces  its  found  fpeedier;  fo  that  as  foon  as  it  is 
touched  you  may  have  the  tone  as  full  as  the  infirument  is 
capable  of  giving  it ;  whereas,  in  the  harmonica,  the  tones, 
particularly  the  lower  ones,  muff  be  made  to  increafe  gra¬ 
dually. 

3.  It  has  more  diftinCtnefs  in  quick  paffages,  becaufe  the 
tones  do  not  refound  fo  long  as  in  the  harmonica,  where  the 
found  of  one  low  tone  is  often  heard  when  you  wifh  only  to 
hear  the.  following  tone. 

4.  The  unifon  is  purer  than  is  generally  the  cafe  in  the 
harmonica,  where  it  is  difficult  to  have  perfeCt  glafles,  which 
in  every  part  give  like  tones  with  mathematical  exaCfnefs. 
It  is  however  as  difficult  to  be  tuned  as  the  harmonica. 

5-  ^ 
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5*  &  does  not  affe6t  the  nerves  of  the  performer;  for  a 
perion  fcarcely  feels  a  weak  agitation  in  the  fingers ;  whereas 
in  the  harmonica,  particularly  in  concords  of  the  lower 
notes,  the  agitation  extends  to  the  arms  and  even  through 
the  whole  body  of  the  performer. 

6.  The  expence  of  this  inftrument  will  be  much  lefs  in 
future  than  that  of  the  harmonica. 

7.  When  one  of  the  tubes  breaks,  or  any  other  part  is 
deranged,  it  can  be  foon  repaired,  and  at  very  little  expence; 
whereas,  when  one  of  the  glades  of  the  harmonica  breaks, 
it  requires  much  time  and  is  very  difficult  to  procure  another 
capable  of  giving  the  fame  tone  as  the  former,  and  which 
will  correfpond  fufficiently  with  the  feries  of  the  reft. 

Though  Dr.  Chladni  has  been  much  occupied  with  the 
conftru<9tion  and  improvement  of  the  euphon,  he  has,  how¬ 
ever,  ftill  continued  his  refearches  refpe£ting  the  theory  of 
found,  and  collected  materials  for  a  continuation  of  his  eflay 
before  mentioned,  which  contain  abundance  of  valuable 
matter.  In  one  paper,  which  may  be  found  in  the  Berlin 
Mufical  Journal  for  Auguft  1792,  he  has  given  fome  very 
accurate  obfervations  refpe&ing  the  longitudinal  vibrations 
of  a  firing,  firft  announced  by  himfelf,  which  depend  upon 
laws  of  nature  totally  different  from  thofe  of  the  ufual  vibra- 

f  ' 

tions.  Dr.  Chladni  tranfmitted  alfo,  a  few  years  ago,  to  the 
Friendly  Society  of  the  Searchers  into  Nature  at  Berlin,  in 
order  to  fulfill  his  duty  as  a  member,  two  effays,  one  of 
which  contained  obfervations  on  the  tones  produced  in  a 
tube  by  burning  inflammable  air;  from  which  it  appears 
that  thefe  tones,  firft  remarked  by  Mr.  De  Luc,  are  nothing 
elfe  than  pipe  tones,  as  the  fonorous  body  is  not  the  tube 
but  the  column  of  air  contained  in  it.  The  other  eflay  was 
entitled  Colle&ions  towards  promoting  a  better  Explanation 
of  the  Do&rine  of  Sound.  The  author  here  fhews  how  this 
part  of  the  fcience  of  nature,  not  yet  fufficiently  elucidated 
by  any  one  writer,  ought  to  be  treated,  according  to  his 

opinion, 
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opinion,  fo  as  to  approach  neareft  to  the  propofed  end ;  and 
he  gives  a  fhort  fketch  of  his  method,  which  contains  alf4 
fome  new  obfervations  *. 


IX.  Account  of  a  fmple  Method  of  reprefenting  the  different 
Cryflalline  Forms  by  very  fort  Signs,  expreffing  the  Laws 
of  Decrement  to  which  their  Structure  is  fubje&ed.  By 
C.  Hauv.  From  Journal  des  Mines,  An.  IK  No.  23- 

The  different  cryfials  belonging  to  each  mineral  fub- 
fiance  are  connected  with  one  identical  primitive  form, 
which;  in  its  turn;  ferves  to  connect  them  in  common.  An 
accurate  knowledge  of  thefe  mutual  relations  depends  upon 
that  of  the  laws  to  which  their  flru&ure  is  fubje&ed;  and  of 
which  the  effe&  is  to  determine  the  number  and  affortment 
of  the  planes  arranged  around  the  primitive  form;  in  order 
to  produce  the  fecondary  forms.  By  a  neceffary  confequence 
the  naturalifi,  who  is  familiar  with  the  progrefs  of  thefe 
laws,  needs  often  only  to  keep  in  his  eye  the  primitive  form, 
and  an  account  of  the  decrements  which  its  angles  or  edges 
undergo,  to  reprefent  to  himfelf  the  polyedron  thence  refult- 
ing,  and  to  fee,  in  fome  meafure,  in  idea,  the  metamorphofis 
of  the  nucleus  from  which  this  polyedron  originates. 

Thefe  confklerations  induced  me  to  conceive  the  idea  of 
converting  into  very  concife  language,  analogous  to  that  of 
algebraic  analyfis,  a  definition  of  the  different  laws  by  which 
fecondary  cryfials  are  determined ;  and  thus  to  compofe  a 
kind  of  formulae  reprefentative  of  thefe  cryfials.  To  accom- 
plifh  this,  it  will  be  fufficient  to  difiinguifh  by  letters  the 
angles  and  edges  of  the  primitive  form,  and  to  accompany 
thefe  letters  with  figures  pointing  out  the  decrement  which 

'■  Dr.  Chladni  is  the  author  alfo  of  a  Differtation  on  the  Mafs  of  Iron 
found  by  Profeffor  Pallas  in  Siberia,  and  of  fome  papers  on  fire-balls.  See 
Phil.  Mag.  vol.  ii,  p.  x,  215,  and  337. 
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fuch  an  angle  or  edge  undergoes,  and  of  which  the  refult  is 
this  or  that  fecondary  form.  I  have  endeavoured  to  fubjedt 
the  arrangement  of  the  letters  to  a  regular  progrefs  in  rela¬ 
tion  with  the  order  of  the  alphabet;  fo  that  this  arrange¬ 
ment  might  appear  as  if  occurring  naturally  of  itfelf. 

1.  Let  us  fuppofe  that  fig.  1.  reprefents  an  oblique  angled 
parallelopipedon,  the  faces  of  which  have  angles  different  in 
meafure,  and  which  are  the  primitive  form  of  a  particular 
kind  of  mineral  fuch  as  feld  fpar  *.  Having  adopted  the, 
vowels  to  denote,  in  general,  the  folid  angles,  place  the  four 
firfl  AE  10  at  the  four  angles  of  the  upper  bafis,  following 
the  order  of  the  alphabet,  and  at.  the  fame  time  the  com¬ 
mon  mode  of  writing,  which  is  to  begin  at  the  top  and  to 
proceed  from  right  to  left.  (See  fig.  2.  where  the  arrange¬ 
ment  of  the  letters  in  lines  is  rendered  fenfible  to  the  eye.) 

2.  Having  adopted  the  confonants  to  denote  the  edges,  in 
general,  place,  according  to  the  fame  rule,  the  firfl  fix 
RCDFGH  on  the  middle  of  the  fidcs  of  the  upper  bafe, 
(fig.  1.)  and  on  the  two  longitudinal  edges  of  the  lateral 
face,  which  firfl  prefents  itfelf  from  left  to  right. 

3.  Laflly,  place  on  the  middle  of  the  upper  bafe  and  the 
two  lateral  faces,  fituated  in  front,  the  three  letters  PMT, 
which  are  the  firfl  of  the  fyllables  that  form  the  word  pri¬ 
mitive. 

4.  Each  of  the  four  folid  angles  or  of  the  fix  edges,  de¬ 
noted  by  letters,  is  fufceptible,  in  the  prefent  cafe,  on  ac¬ 
count  of  the  irregular  form  of  the  parallelopipedon,  of 
undergoing  peculiar  laws  of  decrement ;  but  as  thefe  laws 
a£l  with  the  greateft  poffible  fymmetry,  at  lead  in  common, 
every  thing  that  takes  place  on  one  of  the  angles  or  edges, 
pointed  out,  is  repeated  on  the  angle  or  edge  diametrically 
oppofite  among  thofe  which  remained  unoccupied ;  fo  that 
the  latter  is  fuppofed  to  perform  the  fame  function  as  the 

*  The  parallelopipedon  is  fuppofed  to  be  reprefented  in  fuch  a  maoner 
that  the  angle  B  AC,  fartheft  from  the  obferver,  is  one  of  the  angles  of 
the  bafe. 

former. 
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former.  For  example,  A p  (fig*  3.),  being  the  fame  font* 
as  fig.  1 .  the  decrements  which  the  angle  A  undergoes,  oe^ 
cafion  fimilar  ones  on  the  angle  p  (fig.  3.).  The  cafe  is 
the  fame  with  the  edge  A  r ,  in  regard  to  the  edge  O  p  5  of 
I  u  in  regard  to  E  $>  &c.  After  this,  nothing  is  neceffary 
but  to  denote  the  number  of  folid  angles  or  edges  which 
undergo  decrements  really  diftin£t,  becaufe  the  latter  actually 
contain  thofe  which  take  place  on  the  analogous  angles  or 
edges. 

5.  It  will,  however,  be  fometimes  neceffary  to  point  out 
thefe  lafl  angles  or  edges  ;  and  in  that  cafe  we  may  employ 
the  fmall  letters  which  bear  the  fame  names  as  the  large 
letters  employed  in  figure  1 ;  that  is  to  fay,  that p  (fig.  3.)  be 
denoted  by  a;  sp  by  c;  p  u  by  h,  &c.  But  it  will  not  be 
requifite  to  mark  thefe  fmall  letters  on  the  figure.  It  will 
be  fufficient  to  introduce  them  in  the  fign  of  the  cryftal ; 
becaufe  they  may  be  eafily  referred,  in  idea,  each  to  its 
proper  place. 

.  6.  To  denote  the  effects  of  decrements  by  one,  two,  three 
or  more  ranges,  in  breadth,  the  figures  1,  2,  3,  4,  & c.  may 
be  employed,  as  fhall  be  explained  hereafter;  and  to  denote 
the  effects  of  decrements  by  two,  three,  &c.  ranges  in 
freight,  the  fractions  ~,  i-,  i,  &c.  may  be  ufed. 

7.  The  three  letters  PM  T  will  ferve  to  denote  either  the 
form  of  the  nucleus,  without  any  modification,  when  they 
compofe  alone  the  fign  of  the  cryftal,  or  the  faces  which 
would  be  parallel  to  thofe  of  the  nucleus  in  cafe  the  decre¬ 
ments  did  not  extend  to  their  limits ;  and  thefe  letters  will 
then  be  combined  in  the  fign  of  the  cryftal  with  thofe  which 
have  relation  to  the  angles  or  the  edges  on  which  the  decre¬ 
ments  a£t. 

8.  The  principal  or  mod  fimple  decrement,  in  regard  to 

any  folid  angle  whatever,  fuch  as  O,  may  take  place  either 
on  the  bafe  P  or  on  the  plane  T,  which  is  to  the  right  of  the 
obferver,  or  on  the  plane  M  fituated  to  the  left.  But  it 
mufl  be  remarked  that  the  obferver  is  fuppofed  to  move 
v  2  round 
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round  the  crylftal  till  he  is  oppofite  the  angle  on  which  the 
decrements  he  is  coniidering  take  place  ;  or,  what  amounts 
to  the  fame  thing,  that  he  is  fuppofed  to  turn  the  cryftal 
until  the  angle  in  queftion  is  found  oppofite  to  him ;  and  it 
is  in  regard  to  this  pofition  that  fuch  a  decrement  is  faid  to 
take  place  towards  his  right  or  towards  his  left.  For  ex¬ 
ample,  if  the  angle  A  be  under  confideration,  we  muft  con¬ 
ceive  that  the  obferver,  who  at  fir  ft  was  oppofite  to  the  point 
O,  has  placed  himfelf  oppofite  to  A  ;  then,  by  ftill  fuppofmg 
figure  3  to  reprefent  the  fame  folid  as  figure  1,  the  decre¬ 
ments  to  the  right  will  be  thofe  which  take  place  on  the 
plane  AEsr,  parallel  to  the  diagonal  drawn  from  E  to  r; 
and  the  decrements  to  the  left  will  take  place  on  the  plane 
A  I  u  r,  parallel  to  the  diagonal  which  goes  from  I  to  r. 
We  fhall  fee  hereafter  the  advantage  of  viewing  in  this 
manner,  in  regard  to  the  uniformity  of  method. 

9.  To  denote  the  firft  of  the  three  decrements  of  which 
I  have  fpoken,  or  that  which  takes  place  on  the  bafe  P,  the 
indicating  figure  muft  be  placed  above  the  letter.  To  de¬ 
note  the  fecond,  or  that  which  takes  place  towards  the 
right,  the  figure  muft  have  the  ufual  place  of  an  exponent 
gn  the  right,  and  towards  the  top  of  the  letter;  and  the 
third,  or  that  which  takes  place  towards  the  left,  muft  be 
denoted  by  placing  the  figure  towards  the  left,  and,  in  the 
like  manner,  towards  the  top  of  the  letter. 

Thus  O  will  exprefs  the  effedl  of  a  decrement  by  two 
ranges  in  breadth,  parallel  to  the  diagonal  of  the  plane  P, 

which  pafles  through  the  angle  E  {fig<  1);  O5  the  efifedt  of  a 
decrement  by  three  ranges,  parallel  to  the  diagonal  of  the 
face  T,  which  pafles  through  the  angle  I ;  and /O  the  enedt 
of  a  decrement  by  four  ranges  parallel  to  the  diagonal  of  the 
face  M,  which  pafles  through  the  angle  E, 

'  jo.  In  regard  to  the  decrements  on  the  edges,  thofe 
which  take  place  towards  the  contour  B  C  F  D  of  the  bafe 
inay  be  exprefled  by  a  figure  placed  above  or  below  the  let- 
Vol.  II,  P  d  ter. 
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ter,  according  as  their  effect  operates  upwards  or  downwards, 
departing  from  the  edge  to  which  they  are  referred ;  and 
thofe  that  regard  the  longitudinal  edges  G,  H,  may  be  de¬ 
noted  by  an  exponent  placed  either  in  the  ufual  manner  or 
011  the  left  of  the  letter,  according  as  they  take  place  either 
to  the  right  or  the  left. 

I  2 

Thus  D  will  exprefs  a  decrement  by  two  ranges  proceed- 
ing  from  D  towards  C ;  C  a  decrement  by  three  ranges 

proceeding  from  C  to  D;  D,  a  decrement  by  two  ranges, 

2 

defeendingon  the  face  M  •  3H  a  decrement  by  . three  ranges 
proceeding  from  H  towards  G,  &c.  To  determine  the  direc¬ 
tion  of  the  decrements  to  the  right  or  left  of  any  ridge,  we 
muft  proceed  as  in  regard  to  the  decrements  which  affedt 
the  angles  (8).  For  example,  the  decrements  to  the  left  of 
the  edge  G  will  be  thofe  which  take  place  in  proceeding 
from  E  s  to  A  r  (fig.  3) . 

12.  In  the  cafe  in  which  we  {liould  be  obliged  to  denote, 
by  means  of  a  fmall  letter,  fuch  as  d ,  a  decrement  on  the 
edge,  oppolite  to  that  which  bears  the  large  letter  D,  we 
ought  to  confider  the  cryflal  as  turned  upfide  down  :  Thus 

'L  \ 

d  would  exprefs  a  decrement  by  two  ranges  afeending  on 

2 

the  inferior  bafe  p  ;  as  D  expreffes  one  which  afeends  on 
the  upper  bafe  P.  For  the  fame  reafon  c  would  exprefs  a 

3 

decrement  by  three  ranges  proceeding  from  sp  (fig.  3-)  to- 
wards  EG. 

13.  If  the  fame  angle  or  the  fame  edge  undergoes  feveral 
fucceffive  decrements,  on  the  fame  fide,  or  feveral  decre¬ 
ments,  in  regard  to  different  fides,  we  may  be  fatisfied  with 
writing  one  letter  accompanied  with  different  figures  indi¬ 
cating  the  decrements. 

2 

Thus  D  (fig.  1.)  will  denote  two  decrements  on  the 

3  V 

edge  D;  one  by  two  ranges  afeending  above  the  bafe  P, 
and  the  other  by  three  ranges  defeending  on  the  plane  M. 
H2  will  denote  two  decrements  by  two  ranges  on  both  iideg 
'of  the  edge  If,  &c. 

I  -  •  1-  14,  1^ 
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14.  If  there  are  mixed  decrements,  they  may  he  denoted* 

according  to  the  fame  principles,  by  employing  the  frac¬ 
tions  l  x  &c.  the  numerators  of  which  fefer  to  decre¬ 
ment  in  breadth,  and  the  denominators  to  decrement  in 
height.  ' 

15.  It  now  remains  to  difeover  a  method  of  repfefenting 
the  intermediary  decrements.  An  example  will  convey  an 
idea  of  that  which  I  have  adopted.  Let  AEOI  {fig.  4.)  be 
the  fame  face  as  fig.  1,  and  let  us  fuppofe  a  decrement  by  a 
range  of  double  molecule,  according  to  lines  parallel  to  xy, 
fo  that  O y  may  meafure  lines  equal  to  two  fides  of  a  mole- 
cula,  and  O  x  lines  merely  equal  to  one  fide.  This  decre- 

X 

ment,  therefore,  may  be  denoted  thus  (O  B1  F1) :  firfi:  the 

parenthefis  fhews  that  the  decrement  is  intermediary;  O 
{hews  that  it  takes  place  by  one  range  on  the  angle  denoted 
by  the  fame  letter,  and  that  it  refers  to  the  bafe;  D1  F7  in¬ 
dicate,  that  for  one  edge  of  molecula  fubtradled  along  the. 
fide  D,  there  are  two  edges  fubtradted  along  the  fide  F. 

16.  It  is  ufeful  to  have  a  language  to  exprefs  thefe  different 
figns  in  fuch  a  manner  that  they  may  be  eafily  written  when 
dictated.  The  figns  O7,  30  might  be  enounced  by  faying, 

O  two  at  the  right,  O  three  at  the  left.  To  enounce  O,  0 
we  might  fay,  O  under  two,  O  above  four  :  and  laftly,  the  fign 

I  . 

(0  Dr  F2)  might  be  thus  enounced :  In  a  parenthefis  O 
under  one,  D  one,  F  two. 

17.  Let  us  now  give  an  example  of  the  combination  of 
thefe  different  figns  in  the  exprefiion  of  a  compound  cryftal- 
line  form.  But  it  will  firfi;  be  necefiary  to  determine  the  or¬ 
der  according:  to  which  the  letters  that  concur  to  form  one 
exprefiion  ought  to  be  arranged.  Should  we  admit  the  al¬ 
phabetic  order,  the  refult  would  be  a  fort  of  confufion  in  the 
view  prefented  by  the  formula.  It  appears  therefore  more 
natural  to  adopt  that  order  which  would  di.redt  the  obferver 
in  the  defeription  of  the  fame  cryftal ;  that  is  to  fay,  to  begin 
by  the  prifm  or  the  mean  part ;  to  indicate  its  different  faces 

D  d  2  as 
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as  they  prefent  themfelves  to  the  eye,  and  then  to  proceed  to 
the  faces  of  the  furnmit,  or  of  the  pyramid.  This  will  be  il- 
luftrated  by  the  different  examples  we  ihall  mention  in  the 
courfe  of  this  article. 

Let  zv  {jig*  5.)  be  the  variety  of  feld-fpar,  named  fimi- 
laire ,  the  primitive  form  of  which  is  reprefented  fig.  1. 
I11  this  variety  the  plane  nqxr  {fig.  5.)  refults  from  a  de¬ 
crement  by  two  ranges  on  the  edge  G  {fig*  i.)*  proceeding 
towards  H ;  the  plane  r  k  s  pv  x  {fig.  5.)  is  parallel  to  the 
plane  M  {fig.  I.)*  which  is  concealed  only  in  part  by  the 
effedt  of  the  decrement.  The  plane  sump  is  parallel  to  the 
plane  T ;  the  pentagon  kzy  u  s  arifes  from  a  decrement  by 
two  ranges  on  the  angle  I,  parallel  to  the  diagonal  which 
proceeds  from  A  to  O ;  and,  in  the  laft  place,  as  this  decre¬ 
ment  does  not  reach  its  limits,  the  fummit  bears  a  fecond 

pentagon  zlnrk  parallel  to  the  bafe  P.  All  this  defcription 

% 

may  be  thus  expreffed  by  five  letters,  Gz  M  T  I  P. 

18.  Let  us  next  proceed  to  parallelopipedons  of  a  more 
regular  form  5  and  let  us  firffc  confider  the  cafe  in  which 
they  differ  from  the  rhomboid.  We  Ihall  fuppofe  that  the 
parallelopipedon  is  the  fame  as  that  of  fig.  1,  the  form  of 
which  has  varied,  fo  as  to  become  more  fymmetrical.  In 
confequence  of  this  Variation,  certain  folid  or  falient  angles, 
which  were  different  in  the  fir  ft  parallelopipedon,  have  be¬ 
come  equal :  whatever  takes  place  in  the  one  is  repeated  in 
the  other  ;  and  confequently  they.  muft  be  marked  with  the  * 
fame  letter.  Thus,  in  algebra,  certain  folutions  are  Amplified 
in  the  particular  cafes  in  which  a  quantity  at  firft  fuppofed 
to  be  different  from  another  becomes  equal  to  it. 

19.  Let  us  conceive,  for  example,  that  the  primitive  form  is 
a  right  prifm,  the  bafe  of  which  is  the  oblique-angled  paral¬ 
lelograms  {  fig.  6.),  and  we  Ihall  have  0  —  A,  I  ==  E,  &c. 
We  muft  then  fubftitute  on  both  ftdes  the  fecond  letter  for 
the  firft,  as  feen  in  the  figure.  By  continuing  to  run  over 
the  different  modifications  of  the  parallelopipedon,  we  {hall 
fee  them  pafs  through  different  degrees  of  fimplicity,  ana- 
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logous  to  thofe  of  the  forms  themfelves,  and  we  ill  all  have 
fucceffively : 

20.  For  the  oblique  prifm  having  rhombufes  for  its  bafes 
the  expreffion  reprefented  figure  7  ; 

21.  For  the  right  prifm  with  rectangular  bafes  that  feen 
figure  8  ; 

22.  For  the  right  prifm  having  rhombufes  for  its  bafes 
that  of  figure  9  ; 

23.  For  the  right  prifm  with  fquare  bafes  that  of  figure  10, 

24.  And,  in  the  laft  place,  for  the  cube  that  of  figure  11. 
Here  the  bafe  only  is  denoted  by  letters,  becaufe  what  takes 
place  in  regard  to  this  bafe  may  be  applied  to  any  one  of  the 
other  faces. 

25*  For  all  thefe  different  primitive  forms  a  method  of 
figures,  analogous  to  that  which  I  have  adopted  for  the 
oblique-angled  parallelopipedon  of  figure  1,  may  be  followed ; 
but  the  letters  of  the  fame  name,  figured  in  the  fame  man¬ 
ner,  need  not  be  repeated. 

One  example  will  ferve  to  give  an  idea  of  this  method. 
Let  ar  [fig.  12.)  be  the  moft  common  variety  of  the  cymo- 
phane,  the  nucleus  of  which  is  a  rectangular  parallelopipedon, 
fuch  as  that  feen  fig.  8.  The  fign  of  the  fecondary  cryftal 

will  be,  M  T  2G  G2  B  A*  2  A,  in  which  M  correfponds  to 

I 

g  oh  l  nr,  T  to  lets ,  2G  to  fgnm ,  G  to  hetl ,  B  to 

3  JL 

d  a  cf,  or  b  a  c  e,  A'r  to  cfgo ,  and  2  A  to  ce  ho. 

To  illuftrate  better  the  fteps  which  have  conducted  to  this 
expreffion,  let  us  point  out,  for  a  moment,  all  the  angles 
and  all  the  edges  by  as  many  particular  letters,  as  if  the  pa¬ 
rallelopipedon  were  oblique-angled.  {See  Jig.  13.) 

The  fign  then  will  become  MT  2G  FI2  B  F  ErT0;  but 
by  comparing  figure  13  with  figure  8,  we  fee  that  H  =  G, 
F  =s  B,  O  =  A;  by  fubftituting  then  in  the  place  of  the  firft 

letters  their  values,  we  (hall  have  MT  2G  G  BB  AT  TA, 
which  amounts  to  the  expreffion  above  {hewn,  by  fuppreffing 

1 

the  ufelefs  repetition  of  B. 

2 6.  It  refults  from  the  preceding,  that  we  muff  avoid  con- 

D  d  3  founding, 
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founding,  for  example,  2G  G2  with  G  G.  The  firft  fign 
denotes  decrements  which  take  place  on  the  faces  t  T 
(jig.  8.),  proceeding  from  the  edges  G  towards  thofe  which 
eorrefpond  with  them  behind  the  parallelopipedon  ;  and  the 
fecond  denotes  decrements  which  take  place  on  the  face  M 
proceeding  to  meet  each  other.  If  the  two  decrements  took 
place  fimultaneoufly,  their  reprefentative  fign  would  be  2G2. 

In  the  preceding  figns,  each  letter,  fuch  as  G  or  G2,  can¬ 
not  be  applied  but  to  one  edge  fituated  as  that  letter  itfelf  to 
the  right  or  left;  but  *G2  may  be  applied  indifferently  to 
both  edges  :  for  this  reafon  it  is  needlefs  to  repeat  that  letter. 

Let  us  give  a  new  example,  taken  from  the  topaze 
difliqn-e ,  called  commonly  the  Saxon  topaz  (fig.  15.).  If  we 
fuppofe  figure  9  to  reprefcnt  the  primitive  form,  which  is  a 
right  prifrn,  with  rhombufes  for  its  bafes,  we  {hall  have  as 

2 . 3  1  -  2- 

the  fign  of  the  variety  in  queftion  3G3  M  B  E  P,  which 
is  explained  in  the  following  manner  :  1.  The  planes  fimilar 
to  otzqr  (fig.  14.)  arjfe  from  a  decrement  by  three  ranges 
on  each  fide  of  the  edges  G  (fig.  9) ;  ad,  the  planes  ty  A  2, 
sy  Ap ,  are  parallel  to  the  planes  M,  and  thus  the  preceding 
decrement  has  not  attained  to  its  limits ;  3d,  the  facets 
hky  tv,  n  ky  s  b ,  and  g  hk  z,  b  uJzi ,  arife  from  two  fucceffive 
decrements  on  the  edges  B,  one  by  two  ranges,  and  the  other 
by  three;  4th,  the  facets  ap  ghv  xmy  and  thofe  which  cor- 
refpond  to  them,  on  the  other  fide,  arife  from  twp  fucceffive 
decrements  on  the  angles  E,  one  by  one  range,  and  the  other 
by  two  ranges  ;  5th,  in  the  laft  place,  the  terminating  face 
cdfilig  correfponds  to  the  bafe  P  of  the  primitiye  form. 

28.  It  may  be  readily  concluded  from  the  fame  principles, 
that  the  dodecaedron  with  rhombufes  for  its  planes,  origi¬ 
nating  from  the  cube  (fig.  8.),  is  expreffied  by  the  firigle 

T 

letter  B  ;  that  the  q6taedron  originating  from  the  fame  nu- 

T  •  C. 

clcus,  has  for  fign  A,  &c, 

£9.  The  rhomboid,  fuppofing  it  placed  under  the  mofl 
natural  afpe6t,  that  is  to  fay,  in  fuch  a  manner  that  the  two 
folid  angles  compofed  of  three  planes  with  equal  angles  be 

upon, 


the  different  C'ryjlalline  Forms.  407 

upon  one  and  the  fame  vertical  axis,  has  properly  no  bale, 
but  only  two  fummits,  which  are  the  extremities  of  the  axis. 
Thefe  angles  and  edges  may  be  denoted  as  feen  figure  15. 
The  letter  e  makes  known  that  the  angle  which  bears  it  is 
fimilar  to  that  marked  with  the  fame  large  letter;  fo  that  if 
all  the  lateral  angles  had  their  indications  exprefled,  the 
three  neareft  the  upper  fummit  would  bear  the  letter  E,  and 
the  three  next  to  the  lower  fummit,  and  which  are  vifibly 
oppofite  to  the  firft,  would  have  for  their  indicative  letter  e. 

As  the  rhomboid  has  its  fix  faces  equal  and  fimilar,  it  is 
only  neceflary  to  confider  the  decrements  in  regard  to  one  of 
the  faces,  fuch  as  that  which  bears  the  letter  P,  becaufe  all 
the  reft  are  only  repetitions  of  the  latter.  This  being  laid 
down,  j ft,  the  decrements  which  depart  from  the  upper 
angle  A,  or  from  the  upper  edge  B,  will  have  their  indicating 
figure  placed  below  the  letter  A  or  B ;  2d,  thofe  which  de¬ 
part  from  the  lateral  angles  E  will  be  denoted  by  the  fame 
letter  written  twice,  one  on  the  right,  and  the  other  on  the 
left;  3d,  in  regard  to  thofe  which  depart  from  the  lower 
angle  e,  or  from  the  lower  edge  D,  the  figure  deftinedto  ex-i 
prefs  them  will  be  placed  above  the  letter  e  or  D. 

Let  us  fuppofe,  for  example,  that  figure  16  reprefents  ana¬ 
logical  carbonat  of  lime,  in  which  the  vertical  faces  ecp  g y 
0  g  rz,  &c.  refult  from  a  decrement  by  two  ranges  on  the 
angles  e  (fig.  15O;  the  oblique  faces  mdce ,  be  go,  &c.  from, 
a  decrement  by  two  ranges  on  the  edges  D,  and  the  terminat¬ 
ing  faces  imeh ,  ift h ,  from  a  decrement  by  a  range  on  the 

2.  'L 

edges  B,  we  (hall  have  the  following  fign  ^  DB. 

i 

30.  The  other  primitive  forms,  after  what  I  have  faid  in 
regard  to  the  parallelopipedon,  will  be  attended  with  no  dif¬ 
ficulty.  I  Hi  all  run  them  over  in  fucceflion.  Figure  17  re¬ 
prefents  the  expreffion  of  the  ocftaedron  with  fcalene  trian¬ 
gles  ;  figure  18  that  of  the  o&aedron  with  ifofceles  triangles, 
and  figure  19  that  of  the  regular  o6laedron.  To  place  the 
figures,  which  accompany  the  letters,  we  fhall  conform  to 
what  has  been  faid  in  regard  to  the  rhomboid.  Thus  {Jig.  18.) 

D  d  4  we 
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we  mull  put  the  figure  below  for  the  decrements  which  pro® 

ceed  from  A  to  B ;  above  for  thofe  that  depart  from  D ; 

* 

and  at  the  fide  for  thofe  which  depart  from  E. 

If  we  wifhed  to  denote  the  refult  of  a  decrement  by  one 
range  on  all  the  angles  of  the  regular  o&aedron  {fig*  19.), 
we  fhould  write  A  IAI ;  and  to  indicate  the  refult  of  a  de- 

1  1 

crement  by  a  range  on  all  the  edges  we  fhould  write  B  B* 

I 

The  firft  of  thefe  decrements  produces  a  cube,  and  the  fe® 
cond  a  dodecaedron  with  rhombufes  for  its  planes. 

31.  In  fome  kinds  of  cryftals,  as  thofe  of  the  nitrat  of 
potafh,  the  odftaedron,  the  furface  of  which  is  compofed  of 
eight  ifofceles  triangles,  fimilar  four  to  four,  mull  be  fituated 
as  reprefented  figure  20 ,  in  order  that  the  fecondary  cryftals 
may  be  in  the  moll  natural  pofition  ;  that  is  to  fay,  that  the 
edges  at  the  junction  of  the  two  pyramids  compofing  the 
odtaedron  may  be,  one  in  a  vertical  direction  as  F,  and  the 
reft  in  a  horizontal  direction  as  B.  By  comparing  fig.  20  with 
fig.  21,  where  the  letters  have  been  placed  as  if  all  the  angles 
and  all  the  edges  had  peculiar  fun&iovis,  we  {hall  readily  con¬ 
ceive  the  diftribution  adopted  figure  20,  and  brought  back 
to  the  fymmetry  of  the  real  primitive  figure;  for,  in  the  pre- 
fent  cafe,  we  have  E  =  A,  D  —  C,  G  ~  F.  The  indicating 
figure  mull  be  placed  below  the  letter  for  decrements  de¬ 
parting  from  B and  on  one  fide  or  below  it  for  thofe  de¬ 
parting  from  A,  according  as  their  effedt  fhall  be  dire6ted 
towards  B  or  F. 

32.  The  tetraedron  being  always  regular,  when  it  be¬ 
comes  the  primitive  form,  its  expreflion  will  be  reprefented 
figure  22.  To  indicate,  for  example,  a  decrement  by  three 
ranges  on  all  the  edges  we  mull  put  B  and  B ;  and  to  denote 

3 

one  by  two  ranges,  on  all  the  angles,  we  mult  put  A  2A%  as 

z 

in  the  cafe  of  the  regular  odtaedron. 

33.  A  fhort  view  of  figure  23  will  be  fufficient  to  give  an 
idea  of  the  method  of  denoting  the  regular  hexaedral  prifm 
in  ordinary  cafes ;  and  with  regard  to  the  manner  of  placing 

the 
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tlie  figures  I  fliall  not  enlarge  on  it,  as  it  may  be  eafily  de¬ 
duced  from  what  we  have  adopted  in  regard  to  quadrangular 
prifms.  But,  it  fometimes  happens  that  three  of  the  folid 
angles,  taken  alternately,  are  replaced  by  facets,  while  the  in¬ 
termediary  angles  remain  untouched.  In  that  cafe  the  ex¬ 
preffion  of  the  prifm  will  be  that  feen  fig.  24. 

34.  The  rhomboidal  dodecaedron,  in  certain  fpecies,  as  that 
of  red  filver  ore,  has  fix  of  its  faces  which  perform  the  func¬ 
tions  of  the  planes  of  a  prifm  ;  while  the  fix  other  faces  eri- 
t/er  into  the  analogy  of  rhomboids  (39)  ;  fo  that  the  faces  of 
each  order  may  undergo  particular  decrements,  independently 
of  thofe  which  regard  the  faces  of  the  other  order.  Figure 
35  reprefents  the  expreffion  of  this  dodecaedron.  Each  face 
of  the  fummit,  in  the  fame  cafe,  may  be  confidered  as  the 
bafe  of  an  oblique  quadrilateral  prifm  (20),  and  the  adjacent 
planes  as  belonging  to  the  fame  prifm.  Thus  the  manner 
of  placing  the  letters  which  indicate  the  decrements,  and 
the  figures  that  accompany  thefe  letters,  will  be  analogous 
to  that  which  takes  place  in  quadrilateral  prifms. 

35.  In  other  fpecies,  fuch  as  that  of  the  garnet  and  ful- 
phure  of  zinc,  each  folid  angle,  compofed  of  three  planes, 
may  be  affimilated  to  the  fummit  of  an  obtufe  rhomboid ; 
and  thus  by  employing  figures  only  for  one  face  we  fhall 
have  the  expreffion  reprefented  by  figure  26. 

36.  We  fhall  not  employ  the  fign  of  the  dodecaedron 
with  ifofceles  triangular  planes,  becaufe  it  is  more  natural  to 
fubftitute  the  rhomboid  from  which  it  arifes,  as  we  have 
more  fimple  laws  of  decrement. 

37.  It  remains  to  give  the  means  of  reprefenting  a  particular 
cafe  which  takes  place  in  certain  cryftals,  where  the  parts 
oppofite  to  thofe  that  obey  certain  laws  of  decrement  remain 
untouched,  or  are  modified  by  different  laws.  This  cafe 
belongs,  in  a  particular  manner,  to  turmalins ;  and  it  is 
eafy  then  to  indicate  the  difference  by  means  of  a  zero. 
For  example,  in  the  very  obtufe  turmalin,  the  nucleus  of 
which  we  fhall  fuppofe  reprefented  figure  15,  the  prifm 
which  is  enneagonal  has  fix  of  its  planes  produced  by  fub- 

tradtions 
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tractions  of  one  range  on  the  fix  edges  D,  D,  &c. ;  and  the 
other  three  by  fubtradtions  of  two  ranges  on  three  only  of 
the  angles  E  or  e.  Moreover,  the  inferior  fummit  has 
fimply  three  faces  parallel  to  thofe  of  the  nucleus;  while  on 
the  fuperior  fummit  the  three  edges  B  are  each  replaced  by 
a  facet,  in  confequence  of  a  decrement  by  one  range  which 
does  not  attain  to  its  limits.  The  reprefentative  fign  of  this 

1  2.  7-  .  O  2.  .  O 

form  will  be :  D  e  E  P  B,  h.  The  quantities  E,  h  {hew, 

I  I -O  I  .o 

the  firft  that  the  angles  oppofite  to*  e  undergo  no  decrement, 
and  the  other  that  the  edges  oppofite  to  B  remain  alfo  un¬ 
touched.  If  thefe  edges  were  fubjedfed  to  a  different 

law,  taking  place  by  two  ranges,  the  fign  would  become 

1  2.  2  -  ° 

D  e  E  P  B  h.  According  to  this  we  are  fuppofed  to  admit 

I  2, 

that  the  decrements,  reprefented  by  a  large  letter,  do  not 
implicitly  contain  like  decrements  analogous  to  the  fmall 
letter  of  the  fame  name ;  or  reciprocally,  that  if  the  fecond 
letter  fliould  not  enter  into  the  expreffion  of  the  fign  with  a 
different  figure,  we  fliould  not  place  there  the  fame  figure 
accompanied  with  a  zero.  In  the  firft  cafe,  each  of  the 
two  letters  expreffes  a  decrement  which  is  peculiar  to  the 
edges  or  angles  it  denotes  ;  in  the  fecond,  that  which  is 
aft  e  died  by  a  zero  fhews  that  the  angle  or  edge  it  defiotes 
undergoes  no  decrement. 

38.  Let  us  Hill  quote  the  variety  of  the  fulphure  of  zinc, 
which  exhibits  the  dodecaedron  having  rhombufes  for  its 
planes,  the  four  folid  angles  of  which,  compofed  of  three 
planes,  are  replaced  by  triangular  facets  fituated  like  the 
faces  of  a  tetraedron,  while  the  oppofite  angles  remain  un¬ 
touched  *.  By  always  adopting  figure  16  to  represent  the 
primitive  form,  we  fliould  thus  exprefs  the  variety  in  quef- 

1  1 .0 

tion  :  A  a  A  a. 

10  1 

39.  I  have  enlarged  upon  the  explanation  of  the  princi¬ 
ples  of  this  method,  that  I  might,  if  poflible,  omit  nothing 


This  variety  is  it  ill  modified  bv  °cher  facets,  of  which,  for  the  greater 
fmiplicity,  no  notice  is  taken. 

which 


/ 
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which  may  ferve  to  give  a  clear  idea  of  it,  and  enable  an 
obferver  to  reprefent  immediately  a  fecondary  cryftal  of  a 
given  form.  But  if  any  one  fhould  confine  himfelf  merely 
to  a  knowledge  of  the  figns  employed  in  this  method,  and 
fhould  only  vvifli  to  read  them,  without  being  defirous  to 
know  the  art  of  writing  them,  a  few  fimple  rules  only  will 
be  neceflary  to  be  known,  which  I  {hall  here  briefly  men¬ 
tion;  they  will  form  a  review  of  the  preceding  details. 

1 .  Every  vowel  employed  in  the  fign  of  a  cryftal  denotes 
the  folid  angle,  marked  with  the  fame  vowel  on  the  figure 
reprefenting  the  nucleus;  and  every  confonant  indicates 
the  edge  which  bears  that  confonant,  or  the  face,  the  middle 
of  which  it  occupies  on  the  figure  of  the  nucleus. 

2.  Each  vowel  and  each  confonant  is  accompanied  with 
one  or  more  figures  ;  the  values  of  which,  as  wrell  as  the 

1  O'  J 

pofitions,  indicate  the  laws  of  decrement  which  the  angles 
or  correfponding  edges  undergo.  We  muft  except  the  three 
confonants  P,  M,  T,  each  of  which,  when  it  forms  part  of 
the  fign  of  a  cryftal,  indicates  that  the  cryftal  has  faces 
parallel  to  that  which  bears  this  letter. 

3. -  Each  letter,  comprehended  in  the  fign  of  a  cryftal,  is 
underftood,  with  the  cipher  or  ciphers  that  accompany  it, 
on  all  the  angles  or  edges,  which  perform  the  fame  functions 
as  that  which,  in  the  figure,  is  immediately  marked  with 
the  letter  in  queftion. 

4. -  Every  whole  number,  placed  above  a  letter,  indicates  a 
decrement  in  breadth,  which  afeends  in  departing  from  the 
angle  or  edge  marked  with  that  letter. 

O  O 

3.  Every  whole  number,  placed  below  a  letter,  indicates 
a  decrement  which  delcends  in  departing  either  from  the 
fummit  or  the  edge  which  bears  that  letter  *, 

*  Aliufion  is  made  here  to  the  general  progrefs  of  decrements,  to  which 
the  particular  calcs  that  feem  to  make  an  exception  are  referred,  lor 
example,  if  the  decrement  took  place  by  one  range  on  the  angle  at  the  fum¬ 
mit  of  a  rhomboid,  the  face  produced  would  be  horizontal  5  but  this  decie- 
ment  enters  into  thole  which  are  defending,  and,  of  which  it  is,  as  it 
were,  the  boundary. 

0.  Every 


41$  Method  of  exprejjing  the  Forms  of  Cry  ft  ah* 

6.  Every  whole  number,  placed  towards  the  top  and  oti 
the  right  or  left  of  a  letter,  denotes  a  decrement  which 
takes  place  to  the  right  or  left  of  the  angle,  or  of  the  edge 
marked  with  the  fame  letter. 

2.3 

7.  Every  letter,  fuch  as  stP  or  G,  which  bears  feveral 
figures,  placed  different  ways  or  in  the  fame  manner,  indi¬ 
cates  that  the  correfponding  edge  or  angle  undergoes,  at  the 
fame  time,  different  kinds  of  decrements  announced  by 
the  numbers. 

8.  The  fractions  -J,  y,  y,  See.  which  have  unity  for  nume* 
ratof,  denote  decrements  in  height  by  two,  three,  four 
ranges,  8cc. 

9.  The  fractions  |,  |,  4,  8cc.  each  term  of  which  is 
greater  than  unity,  denote  mixed  decrements  by  two  ranges 
in  breadth  and  three  in  height,  or  by  three  ranges  in 
breadth  and  four  in  height,  or  by  three  in  breadth  and  tw® 
in  height. 

3 

10.  The  parenthefis,  fuch  as  (O  DT  F2),  denotes  an  inter- 
mediary  decrement.  The  letter  O  indicates :  firfl  that  the 
decrement  takes  place  by  three  ranges  on  the  angle  O,  and 
that  its  effe6f  is  afeending.  D1  F2  make  known  that  for 
one  edge  of  moleculse  fubtracled  along  the  fide  marked  D, 
there  are  two  edges  fubtra&ed  along  the  fide  marked  F. 

11.  Every  fmall  letter,  comprehended  in  the  fign  of  a 
cryftal,  indicates  the  angle  or  edge  diametrically  oppofite  to 
that  which  bears  the  lame  letter  of  the  fame  name  on  the 

O 

figure ;  or  the  fmall  letter  in  queflion  is  omitted  as  fuper- 
fluous. 

12.  We  mu  ft  except  tjie  letter  e ,  which  is  always  found 
on  the  figure  of  the  rhomboid,  and  which  indicates  the 
angle  oppofite  to  that  which  .bears  the  letter  E. 

13.  When  a  fign  contains  two  letters  of  the  fame  name, 
©ne  large  and  the  other  fmall,  with  different  figures,  the 
two  angles  or  two  edges  oppofite  to  which  thefe  letters  cor- 
refpond,  are  fuppofed  to  undergo  each  feparately  the  law  of 
decrement  indicated  by  the  figure  that  accompanies  it, 

14.  Every 
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14.  Every  letter,  whether  large  or  fmall,  marked  with  a 
figure  followed  by  a  zero,  makes  known  that  the  decrement 
indicated  by  this  figure  has  no  effect  on  the  angle  or  edge 
to  which  that  letter  belongs. 


X.  Curious  FaB  refpe&ing  the  Natural  Hi/lory  of  the  Otter . 

By  C.  Po  is  SONNIER,  Jujlice  of  Peace  of  the  Canton  of 

Bonnat ,  Department  of  la  Greuze .  From  Le  Moniteur 

Univerfel,  NivoJe  21,  An.  VIL 

I  HAD  confidered  as  a  fable  what  Father  Vaniere  fays,  in 
the  fifteenth  book  of  his  poem  called  Praullum  Rufticum ,  in 
regard  to  an  otter  which  he  had  tamed  to  fucli  a  degree  that 
it  would  plunge  before  his  eyes  into  a  canal  of  vaft  extent, 
and  bring  to  him  with  great  fidelity  the  prey  it  had  caught. 
From  the  accounts  I  had  read  in  the  works  of  different 
naturalifts,  I  believed  that  this  animal  was  of  a  nature  fo 
ferocious  that  it  was  no  wTay  fufceptible  of  being  tamed  ; 
but  I  am  now  convinced  of  the  contrary.  Having  procured 
a  young  otter  in  the  month  of  Germinal  laft,  it  has  fully 
repaid  all  the  care  and  attention  I  heftowed  on  it ;  for  it 
goes  regularly  every  morning  to  take  a  turn  on  the  banks  of 
the  fmall  river  Creuzc,  which  runs  at  the  diftance  of  about 
a  hundred  paces  from  my  habitation,  and  feldom  returns 
without  bringing  me  a  fifh  ftill  alive.  To  whatever  diftance 
it  goes,  it  always  returns  with  the  utmoft  punctuality  to  the 
fmall  kennel  which  I  have  conftructed  for  it. 

It  has  been  Paid  alfo  that  this  animal  is  amphibious,  but 
I  have  found  the  contrary  to  be  the  cafe.  My  otter  never 
plunges  into  the  water  but  to  catch  its  prey,  and  it  returns 
as  fpeedily  as  poffible  to  the  banks,  where  it  fhakes  itfelf 
like  a  fmall  water-fpaniel.  If  it  is  obliged  to  remain  under 
water  for  any  length  of  time,  it  raifes  its  head  in  order  to 
breathe ;  from  which  I  conclude  that  the  otter  fwims  better 
than  other  animals  ;  but  is  not  amphibious,  fince  it  cannot 
live  under  water  above  half  an  hour. 


XI.  Letters ; 
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XL  Letters  from  fame  of  the  Men  of  Science  engaged  in  ths 

French  Expedition  to  Egypt. 

LETTER  L 

* 

1 

Cairo,  Therm idor  25th,  An.  VL 

T H  E  Commiffion  of  the  Sciences  remained  a  month  at 
Rofetta,  until  Egypt  was  entirely  fubdued.  I  am  bufily  em¬ 
ployed  at  p refen t  in  the  department  to  which  I  belong.  I 
have  had  the  good  fortune  to  be  encouraged  and  protected 
by  General  Menou,  who  commanded  in  the  province  of  Ro¬ 
fetta.  He  gave  me  an  effort;  to  enable  me  to  penetrate  the 
Delta5  and  to  hunt  for  animals.  I  have  found  a  number  of 
very  interefting  birds.  To  obferve  them  alive.,  defcribe  them 
zoologically  and  anatomically;  to  prepare  huffed  fkins  and 
fkeletonS;  have  been  my  occupation  in  the  moft  agreeable 
country  of  Egypt.  I  have  made  many  new  obftrvations_, 
which  I  intend  to  write  down  for  the  Inftitute  of  Cairo. 

The  botanifts  are  very  unfortunate  in  regard  to  their  fai¬ 
ence.  Egypt  has  ffarcely  furnifhed  them  with  twenty  dif¬ 
ferent  fpecies;  and;  befides,  they  have  loft  all  the  paper 
which  they  brought, with  them.  The  cafe  has  been  the 
fame  with  my  fpirit  of  wine  and  powder  for  fluffing  birds. 
Thele  articles  were  on  board  the  'Patriot e ,  which  was  loft  in 
the  harbour  of  Alexandria.  This  veffel  had  on  board  alfo 
the  effects  of  the  aeronauts. 

The  moft  aftoniffiing  tree  here  is  the  fycamore-fig.  One 
of  thefe  trees  is  fuffieient  to  (hade  feveral  of  the  peafants’ 
huts;  with  the  oxen  that  raife  water  to  water  the  meadows 
by' means  of  wheels. 

LETTER  IT. 

Alexandria,  Therm’idor  25th. 

THE  naturalifts  are  all  employed  each  in  his  own  de¬ 
partment,  The  mineralogifts  have  not  found  any  thing  of 
importance.  They  have  been  occupied  only  in  examining 

the 
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the  changes  occafioned  in  the  land  by  the  winds  of  Lybia. 
The  ruins  have  furniflied  them  a  much  more  abundant  har- 
veft.  The  thoufands  of  columns  which  every  where  occur 
have  prefented  them  with  granites,  breches*,  and  Egyptian 
marble  of  the  greateft  beauty.  The  monuments,  aftonifh- 
ing  on  account  of  their  bulk,  which  are  feen  here,  have  al¬ 
ready  given  us  a  fpecimen  of  the  wonders  we  fhall  behold  in 
Upper  Egypt.  Pompey’s  pillar,  and  the  column  called 
Cleopatra’s  needle,  do  not,  however,  make  fo  much  im- 
preffion  as  an  Egyptian  vafe  covered  with  hieroglyphics,  and 
in  perfect  prefervation.  This  vafe  hands  in  the  great  mofque 
of  the  Arab  town ;  and  I  hope  that  you  will  fee  it  in  Paris, 
notwithftanding  its  enormous  weight. 

I  have  examined  with  C.  Champi  the  hones  of  which 
the  walls  of  the  Arab  town  are  built.  They  are  corroded  to 
the  very  centre  in  fuch  a  manner  as  might  induce  people  to 
believe  that  faltpetre  here  is  very  abundant;  but  we  were  fur- 
prifed  to  find  fcarcely  any  thing  except  fea-falt  and  a  very 
fmall  quantity  of  a  nitrat,  the  nature  of  which  we  have  not 
been  able  to  determine,  as  we  had  not  the  necehary  means, 
but  which,  in  all  probability,  is  nitrat  of  lime.  I  am  em¬ 
ployed  in  getting  repaired  the  boxes  which  contain  our  che¬ 
mical  apparatus,  and  which  have  fuffered  conftderably.  More 
than  half  of  the  fulphuric  acid  has  been  loft,  and  has  in¬ 
jured  the  boxes. 

.  The  aftronomers  are  employed  with  the  eftabliftmient  of  a 
folid  bafe,  that  is  to  fay,  with  the  conftru£iion  of  two  pillars 
of  mafon-work.  They  will  depart  foon,  in  order  to  form 
the  triangles  neceflary  for  making  a  map  of  . the  country. 
The  military,  civil,  and  geographical  engineers  are  now 
conftru&ing  a  plan  of  Alexandria  and  the  environs. 

Conte  is  employed  in  coHe&ing  fpecimens  of  all  the  arts 
of  the  country.  He  has  formed  a  plan  alfo  of  a  very  fimple 

*  The  French  give  this  appel'ation  to  a  very  fhhdng  hard  kind  of  mar¬ 
ble  found  in  the  Pyrenees.  Edit. 

telegraph. 
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telegraphy  to  be  eftablifhed  on  the  coafts  and  in  the  road  to 
Cairo. 

Alexandria  {lands  in  the  middle  of  a  defert.  The  Turkiflx 
town  is  built  at  the  expence  of  that  of  the  Arabs,  where  no¬ 
thing  has  been  preferred  untouched  but  the  ciflerns,  none 
of  which  have  been  formed  under  the  new  town.  The  ob¬ 
jects  of  culture  here  coniill  of  beautiful  palms,  which  have 
a  fomewhat  difmal  appearance,  fig-trees,  the  callus  opuntia , 
and  wretched  vegetables,  to  which  the  inhabitants  do  much 
honour  by  giving  them  the  names  of  cabbages,  forrel,  parf- 
ley,  &c.  The  onions,  however,  deferve  particular  attention. 
They  are  much  harder,  a  little  more  pointed  in  their  form, 
and  have  a  fomewhat  ftronger  taite  than  thofe  of  Europe. 
The  grapes  which  we  have  ate  here  for  a  fortnight  paft  are 
brought  by  water  from  Rofetta  and  Cyprus  :  water-melons, 
which  are  abundant,  come  alfo  from  Rofetta :  they  are  cul¬ 
tivated  here,  but  in  fmall  quantities.  .  . 

The  Bedouin  Arabs  who  inhabit  the  defert,  and  who 
feed  there  their  flocks,  which  they  afterwards  bring  for  fale 
to  Alexandria,  wear  a  white  drefs  that  appeared  to  me  to 
have  a  great  refemblance  to  the  ancient  Roman  habit,  and 
which,  produces  a  very  fine  effedl.  The  painters,  when  I 
afked  what  they  thought  of  it,  entertained  the  fame  opinion. 
The  men  here  are  ftrong,  of  large  lize,  and  wrell  propor¬ 
tioned.  This,  no  doubt,  is  owing  to  the  drefs  worn  by  the 
children  and  the  lower  claffes,  which  is  merely  a  blue  fhirt. 
They  take  a  great  deal  of  exercife,  and  their  ftrength  is  ex¬ 
panded  at  a  very  early  age. 

We  have  been  all  indifpofed  :  this  is  a  tribute  we  mud 
pay  to  a  climate  fo  different  from  our  own,  and  above  all  to 
the  difference  of  nourifhment.  Though  the  heat  here  is 
only  22  or  23  (81  or  84  Fahr.),  on  account  of  the  fea- 
breeze  w  hich  cools  the  atmofphere,  the  hygrometric  difpo- 
fition  of  the  air  has  a  powerful  effedt  on  the  animal  economy. 
It  never  rains  at  this  feafon,  but  in  the  evening  there  is  an 

3  abundant 
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abundant  fall  of  dew,  to  which  are  afcribed  thofe  difeafes  of 
the  eyes  that  afflict  the  inhabitants. 

The  plague,  fo  much  dreaded  in  Europe,  creates  no  unea- 
linefs  here,  though  it  ftili  exifts  in  fome  houfes  of  the  city. 
People  walk  in  the  ftreets  with  as  much  confidence  as  if 
they  were  not  expofed  to  the  danger  of  touching  an  infe&ed 
perfon,  and  catching  that  cruel  malady.  Dubois,  the  fur- 
geon,  has  had  a  great  deal  of  converfation  with  a  phyfician 
who  has  long  pra&ifed  in  this  country.  He  affured  him 
that  the  plague  is  not  fo  dangerous  as  it  is  generally  repre- 
fented,  and  that  many  perfons,  attacked  by  epidemic  difeafes, 
die  for  want  of  affiftance,  becaufe  the  terror  infpired  by  the 
plague  is  ftronger  than  all  the  ties  of  affe&ion.  A  lazaretto 
was  eftablifhed  here  almoft  as  foon  as  we  arrived.  It  is  fitu- 
£ted  in  the  ancient  ifle  of  Pharos,  at  the  entrance  of  the  old 
harbour. 

5  [To  be  continued.] 
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xn.  On  the  Culture  of  Poppies  and  the  'Extraction  of  Opium 
.  in  the  Eajl  Indies.  By  Arthur  William  Devis,  Efq. 
From  the  Tranfa&ions  of  the  Society  for  the  Encourage¬ 
ment  of  Arts,  &c.  Vol.  X.VI, 

I  SEND  for  the  acceptance  of  the  Society  a  fmall  iron 
inftrument,  called,  by  the  natives  of  Hindooftan,  Nehrea, 
and  ufed  by  them  for  making  incifions  in  the  capfules  of  th% 
plants  for  the  extra&ion  of  opium. 

This  inftrument  (the  exad  dimenfions  of  which  are  fliewn 
Plate  XI.  Fig.  4,)  is  formed  of  two  thin  pieces  of  plate  iron, 
fharpened  at  the  broad  femicircular  edge  5  and  each  being 
wound  round  with  thread,  the  two  are  faftened  together  by 

other  thread  wound  round  both*. 

As  the  cultivation  of  the  poppy  in  this  country  for  the 
preparation  of  opium  has  lately  engaged  the  attention  of 

One  of  the  inftruments  is  referved  in  the>  Society’s  repofitory. 

‘Tol.  II.  ^it 
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this  Society*  I  have  taken  the  liberty  to  fubjoih  a  few  ex¬ 
tracts  from  a  memorandum  on  the  fubjeCt*  part  of  a  work 
on  the  arts*  manufactures*  and  agriculture*  of  Hindooftan* 
collected  at  various  times  during  my  refidence  in  India, 
I  do  not  pretend  to  any  practical  knowledge  ;  but  if  it  may 
afford  the  leak  hint  to  thofe  engaged  in  the  ptirfuit*  I  fhall 
feel  great  pleafure  in  the  communication. 

The  greateft  quantity  of  opium  imported  from  India  is 
prepared  in  the  province  of  Behar*  the  foil  of  which  moftly 
conftfts  of  clay,  with  a  confiderable  portion  of  fand.  The 
richefl  foils  of  this  defcription  are  preferred  by  the  natives 
for  the  cultivation  of  the  poppy*  which  is  the  Papaver 
fomniferum  of  Linnaeus.  The  ground  is  ploughed  fixteen 
or  eighteen  times*  and  manured  with  the  dung  of  cattle 
folded  on  it  at  night*  or  rotten  cow-dung  ;  the  manure  is 
ploughed  in*  and  the  ground  thoroughly  broken  and  care¬ 
fully  levelled  with  the  harrow.  The  feed  is  fown  in  the 
broad-caft  way ;  and  the  field  is  then  divided  into  fquares 
of  four  or  five  feet*  leaving  an  interval*  which  is  raided  fix 
inches ;  and  on  thefe  ridges  a  channel  is  excavated  to  con¬ 
vey  water  to  every  fquare,  from  a  well  near  the  field.  The 
plants  are  five  or  fix  inches  from  each  other,  and  are  watered 
once  a  week*  or  oftener*  until  they  are  fufficiently  ripe  for 
the  extraction  of  the  opium.  About  feven  days  after  the 
flowers  fall*  when  the  capfules  difcover  to  the  preflu  re  a 
degree  of  hardnefs*  they  begin  to  colleCt  the  opium.  At 
fun-fet*  a  double  incifion  is  made  on  each  capfule*  from 
the  ftalk  upwards*  at  one  ftroke  of  the  nehrea :  the  opera¬ 
tion  is  repeated  every  fecond  day*  for  a  fortnight  or  three 
weeks.  The  juice  'Which  has  exuded  during  the  night* 
from  the  wounds  made  the  preceding  evening,  is  feraped  off 
the  capfule  with  a  fmall  iron  fcoop ;  this  is  done  early  in 
the  morning  before  the  dew  is  difperfed.  The  feeds  are 
valuable  for  the  oil  they;  contain*  and*  as  an  article  of  food* 
are  in  great  deque  ft  with  the  natives* 
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XIII.  Defcriptkn  of  the  'M.angle  invented  by  Mr c  Jee.  Ex- 
traded  from  the  FranfaiStions  of  the  Society  for  the  En¬ 
couragement  of  Arts,  &c.*  Vol.  XV L 

Thi  S  mangle  (fee  Plate  XL)  is  fo  conftrudled  that  the 
handle  is  required  to  be  turned  one  way  only,  which  moves 
the  machine  more  fteadily  and  fafer  for  the  linen,  than  by 
varying  the  turning  of  the  handle. 

Fig.  1,  is  a  perfpe£tive  view  of  the  mangle  when  at  work. 
The  letters  of  reference  anfwer  to  the  fame  parts  as  in 
fig.  2 ;  but  here  the  great  wheel  is  hid  by  a  board  which 
lies  oh  the  frame  B. 

A,  fig.  3,  is  the  great  wheel,  1 5  inches  in  diameter,  the 
teeth  of  which,  being  on  the  under  fide,  cannot  be  feen  in 
this  view ;  B  is  the  arbor  on  which  the  pinion  C  is  fattened, 
which  is  worked  by  the  winch  D.  The  pinion  caufing  the 
large  wheel  to  revolve,  works  the  crank  EF,  (the  part  E  is 
2,1  inches  long)  which  being  fattened  to  the  moveable  bed 
Kby  a  pivot  at  G  caufes  it  to  move  forward  and  backward, 
by  one  continued  motion  of  the  winch,  guided  in  its  place 
by  the  pulleys  1 1 1 1.  HH  are  two  levers  for  railing  the 
bed  to  put  in  or  take  out  the  linen  which  is  wound  on  the 
rollers  L  L :  this  is  effected  by  the  open  ftuds  G  G  at  the 
ends  of  the  bed  being  brought  alternately  over  the  ends  H 
of  the  levers,  the  other  ends  of  which  are  then  preffed  down 
by  the  hand. 

Fig.  3  is  a  front  view  of  one  of  the  open  ttuds. 

* 

to 

*  In  conlideration  of  the  merit  of  this  invention,  the  Society  voted  their 
filver  medal  to  Mr.  Jee.  Two  complete  models  are  referved  in  their 
repofithry  for  the  ufe  of  the  public. 
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XIV.  Communication  from  Dr.  Thornton,  Vhyficldn  of 
the  General  Difpenfary ,  relative  to  Trials  made  with  the 
different  Factitious  Gafes . 

„  SIR*  r 

Tuke-ftreet,  Grofvcnor*fquare,  Jan.  iy  1799, 

The  introdu&ion  of  Pneumatic  Medicine  pro* 
mifes,  I  think,  much  improvement  to  the  sirs  medendi .  Its 
effects  deferve,  therefore,  to  be  made  public  ;  and  through 
the  channel  of  your  excellent  Magazine,  I  fhall  lay  before 
the  public  the  refult  of  numerous  trials  with  the  different 
gafes,  as  experienced  either  by  me  or  others. 

Mr.  Til  loch*  R.  J.  Thornton. 

A  Cafe  of  Dyfpepfa. 

Mrs.  Appleby,  wife  of  the  Rev.  William  Appleby, 
Wooten,  Lincolnfhire,  laboured  under  dyfpeptic  complaints 
upwards  of  twelve  years.  Nine  phyffcians  had  tried  their 
art,  but  to  no  purpofe.  The  diforder  feemed  to  gain  ground, 
and  was  accompanied  with  violent  fpafms  and  a  paralyfis  of 
her  lower  extremities.  Dr.  Harrifon  of  Horncaftle,  who 
laft  attended  her,  defired  {he  would  try  the  oxygenating 
fyftem ;  and  conjointly  with  Dr.  Darling  of  Glandford 
Bridge,  it  w'as  effected  in  this  manner.  Bark  and  oxymuriate 
of  potafh  were  given,  and  oxygen  air  inhaled;  and  the 
change  produced  was  fo  great,  that  to  the  furprife  of  the 
whole  neighbourhood  this  lady  was  foon  perfectly  reftored. 

N-  B.  The  Editor  begs  leave  to  inform  the  Public,  that5 
thefe  interefting  communications  will  be  continued  regularly 
every  month;  and  that  Dr.  Thornton  would  be  obliged  to 
any  Gentleman  for  his  correfpondence  on  the  fubjedt  of  the 
airs,  which  will  be  regularly  tranfmitted  to  the  Editor  of  the 
Philofophical  Magazine  for  publication. 


INTEL* 


t  421  ] 


INTELLIGENCE 


AND 

MISCELLANEOUS  ARTICLES. 

LEARNED  SOCIETIES. 

1  ;  * 

FRANCE. 

The  National  Inftitute,  in  its  public  fitting  Nivofe  15^ 
An.  VII.  propofed  the  following  prize  fubjedts : 

GRAMMAR. 

t  This  clafs  not  having  received  any  paper  that  feemed 
worthy  of  the  prize  before  announced,  have  prolonged  th£ 
term  of  competition  to  the  next  year,  and  propofe  the  fame 
fubje<Sf  under  the  following  form  :  cc  To  examine  what  the 
French  language  has  gained  in  clearnefs  and  elegance,  and 
what  it  may  have  loft  in  naivete  and  energy  finee  the  timt 
of  Amyot  to  the  prefent  day.” 

The  prize  is  a  gold  medal  of  the  value  of  five  hecto¬ 
grammes.  It  will  be  adjudged  in  the  public  fitting  of 
Germinal  15,  An.  VIII.  The  papers  muft  be  written  in 
French,  and  tranfmitted  before  the  ift  Nivofe,  An.  VIII. 

This  clafs  alfo  propofed  :  “  To  point  out  the  means  pro¬ 
per  for  giving  new  activity  to  the  ftudy  of  the  Greek  and 
Latin  languages  in  France.” 

The  prize  the  fame  as  the  above,  and  will  be  adjudged  in 
the  public  fitting  of  Meftidor  15,  Year  VIII.  The  memoirs 
muft  be  tranfmitted  before  the  ift  of  Germinal  the  fame  year. 

Y  .  *  ;  k  J  ...  -,d  .  V  •  "  •  i  •  '  /  ff 

MATHEMATICS. 

The  Academy  of  Sciences  had  propofed  as  the  fubjeCt  of 
the  mathematical  prize,  for  1794,  an  inveftigation  of  the 
trbit  of  the  firft  comet  of  1770,  Aftronomers  have  tried, 
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but  without  fuccefs,  to  fubjedt  the  obfervations  made  of  that 
comet  to  the  laws  of  parabolic  motion.  Profperin  and 
Pingre  employed  themfelves  particularly  in  this  refearch, 
and  mathematicians  are  indebted  to.  Dufejour  for  an  im¬ 
portant  piece  of  labour,  in  which  he  has  reduced  to  lefs  than 
a  degree  the  maximum  of  the  errors  of  the  parabolic  hypo¬ 
thecs.  Lexell  was  able  to  reprefent  with  precifion  thefe 
obfervations  in  an  ellipfis  defcribed  in  the  courfe  of  five 
years  and  a  half  ;  but  as  this  comet  was  not  feen  before 
1770,  and  has  not  appeared  fince,  fo  rapid  a  revolution 
feems  inadmiffible ;  unlefs  we  fuppofe  that  the  comet  ex¬ 
perienced,  before  its  appearance,  very  ftrong  perturbations, 
which  brought  its  aphelion  much  nearer  to  the  fun;  and 
that,  after  its  difappearance,  it  experienced  contrary  pertur¬ 
bations,  which  removed  that  aphelion  to  a  very  great  diftance. 
We  find,  indeed,  that,  in  the  ellipfe  alluded  to,  the  comet 
pafifed  very  near  to  Jupiter  at  thefe  two  epochs.  Thefe  fup- 
pofitions,  however,  are  very  improbable;  and  ought  not  to 
be  admitted  until  we  are  well  allured  that  the  obferved 
motion  of  the  comet  cannot  be  reprefented  in  a  non-re¬ 
entering' orbit  ( orbite  non  r entrant e)  or  at  leafi:  one  very 
much  elongated. 

To  clear  up  this  remarkable  phenomenon  in  the  fyftem  of 
the  world,  the  Inftitute  propofes  : 

1.  To  difcufs  all  the  obfervations  which  can  be  found  of 
the  comet  of  1770,  by  determining,  if  necefiary,  the  pofi- 
tions  of  the  liars  with  which  it  was  compared. 

3.  To  examine,  with,  care,  whether  the  obfervations  can 
be  reprefented  in  a  non-re-entering  orbit. 

3.  Should  that  be  found  impolfible,  to  determine  the 
dements  of  the  elliptic  orbit,  which  correfpond  moli  exactly 
with  thefe  obfervations.  But  to  give  to  the  calculations  all 
the  precifion  necefiary,  and  to  leave  no  doubt  of  the  juftnefs 
of  the  confequences  deduced  from  them,  it  will  be  abfolutcty 
required  that  attention  be  paid  to  the  following  points 

i.  To  free  the  obferved  longitudes  and.  latitudes  from  the 
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effects  of  parallax,  aberration  and  nutation,  in  order  to  ob¬ 
tain  the  true  pofitions,  and  that  there  may  be  no  need  to 
employ,  in  the  calculation  of  the  geocentric  places,  but  the 
longitudes  counted  from  the  mean  equinox. 

2.  To  employ  in  the  calculus  the  true  place  of  the  fun; 
that  is  to  fay,  augmented  20  feconds  for  aberration,  and 
counted  from  the  mean  equinox. 

3.  To  give,  for  each  obfervation,  the  difference  of  the 
obferved  place  of  the  comet,  and  that  deduced  from  calcula¬ 
tion;  and  to  join  to  thefe  differences  the  corrections  to  be 
made  in  the  heliocentric  longitudes  and  latitudes,  in  order 
to  make  the  error  of  the  geocentric  places  vanifh. 

4.  To  give  the  error  which  muff;  be  produced  on  the 
geocentric  place  by  an  error  of  10  feconds  in  the  calculated 
longitude  of  the  fun;  and  to  determine  alfo  the  effect  of  a 
fmall  error  in  the  radius  veCtor  of  the  earth. 

5.  Laftly,  though  the  nebuloffty  which  furrounds  comets 
generally  prevents  their  phales  from  being  well  diftinguifhed, 
it  will  not  be  ufelefs  to  examine  whether  thefe  phafes  could 
have  had  any  fenffble  influence  on  the  obferved  places; 
and,  in  that  cafe,  they  muff;  be  taken  into  the  account,  if 
poflible. 

By  paying  attention  to  all  thefe  points,  which,  for  the 
moft  part,  have  been  hitherto  neglected,  it  may  be  at  length 
poflible  to  difcover  whether  the  movements  of  that  comet 
may  not  really  be  reprefented  in  a  non-re-entering  orbit, 
or  whether  the  irregularities  obferved  in  its  courfe  may  not 
have  been  owing,  in  a  great  meafure,  to  the  elements  of  the 
earth’s  orbit,  which  are  not  perhaps  fufficiently  well  de¬ 
termined  to  give  with  precifion  the  geocentric  places  of  a 
planet  which  approached  fo  near  the  earth. 

The  prize  is  a  kilogramme  of  gold.  Papers  on  this  fub- 
je£t  will  not  be  received  beyond  the  15th  of  Meflidor, 
An.  VIII.  The  Inffitute  will  announce  the  piece  which 
has  gained  the  prize  in  its  public  fitting  of  Nivofe  15, 
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'  y. 

IN  the  above  fitting  C.  Paliflot  Beauvoir  read  a  memoir, 
on  the  rattle-fnake.  The  author  aflerts  that  this  reptile  is 
not  fo  terrible,  nor  of  fo  ferocious  a  nature,  as  is  commonly 
believed.  There  are  even  certain  times  of  the  year  when  it 
is  extremely  gentle,  and  will  fuffer  itfelf  to  be  laid  hold  of 
with  the  hand.  C.  Paliflot  caught  nine  rattle-fnakes  in  the 
courfe  of  two  hours,  while  hunting  with  an  American,  inr 
the  United  States ;  and  he  faw  one  at  the  houfe  of  the  fame 
American,  which  had  been  kept  there  for  five  years.  Some 
have  pretended  that  the  females  devour  their  young ;  but 
C.  Paliflot  fays  that  they  only  place  them  in  their  mouth, 
and  carry  them  in  that  manner  when  threatened  with 
danger.  As  a  proof  of  this,  he  relates  the  following  curious 
anecdote :  one  day  he  faw  a  female  rattle-fnake  accompanied 
by  five  young  ones  of  about  the  fize  of  the  barrel  of  a  quill. 
The  young  ones,  frightened  by  the  noife  which  he  made, 
took  fhelter  in  the  mouth  of  the  mother,  which  carried 
them  to  a  little  difiance.  Having  followed  and  concealed 
himfelf,  the  young  recovered  courage ;  quitted  their  retreat 
and  began  to  fport  on  the  grafs,  till,  being  alarmed  by  the 
noife  which  he  again  made,  they  returned  to  their  former 
afylum.  This  fcene  was  repeated  feveral  times,  and 
C.  Paliflot  declares  that  different  people  told  him  they  had 
been  witnefles  of  the  fame  thing. 

C.  Peyre  read  a  memoir  on  the  danger  to  which  the 
National  Library  is  expofed  from  fire,  owing  to  the  buildings 
in  its  vicinity. 

C.  Teflier  gave  an  account  of  the  refearches  he  had  mad& 
on  the  ordinary  and  poffible  duration  of  geftation  or  preg¬ 
nancy.  The  author  made  a  great  many  experiments  on  the 
Females  of  different  animals,  fuch  as  cows,  mares,  fwine, 
rabbits,  8cc.  In  more  than  a  hundred  rows  the  time  of 
geftation  varied  from  eight  months  twenty  days  to  ten 
months  feven  days,  Thofe  made  on  mares  and  rabbits 
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gave  variations  equally  great.  In  regard  to  the  human 
fpecies,  the  obfervations  which  ought  to  ferve  as  certain 
data  are  very  imperfect ;  but  pregnancy,  according  to  C, 
Teffier,  may  be  prolonged  a  quarter  beyond  the  ufual  time. 
A  child,  therefore,  fays  the  author,  bom  beyond  the  eleventh 
month  of  the  widowhood  of  the  mother  ought  not  to  be  any 
impeachment  of  her  chaftity.  And  fuch  was  the  fentence 
palled  by  a  celebrated  decree  of  the  parliament  of  Paris, 
which  declared  as  legitimate  a  prince  of  Conde  bom  eleven 
months  after  the  death  of  his  father*. 

The  fitting  was  terminated  by  the  reading  of  an  allegorical 
poem  in  two  cantos,  by  C.  Colin-Harleville,  entitled.  The 
Adventures  of  Melpomene  and  Thalia, 

INSTITUTE  AT  CAIRO. 

% 

THE  National  Inftitute  of  Paris  having  received  minutes 
of  the  eight  firfi  fittings  of  the  Infiitute  of  Cairo,  they  were 
read  to  the  three  clafles  in  their  fittings  of  the  36th,  27th, 
and  28th  of  Frimaire. 

The  Inftitute  of  Cairo,  formed  by  Bonaparte  after  the  mo-* 
del  of  that  of  France,  confifts  of  four  claftes  :  mathematics, 
the  phyfical  fciences,  political  economy,  literature,  and  tha 

.  *  An  inftance  of  the  fame  kind,  which  occurred  at  Rome,  is  related  by 
Aulus  Gellius.  A  woman  of  a  refpeftable  character  brought  forth  a  child 
in  the  eleventh  month  after  the  death  of  her  hufband.  The  u/oman  was 
accufed  of  having  violated  her  chaftity;  but  the  emperor  Adrian,  under 
wliofe  reign  the  affair  happened,  decreed  that  it  was  poffible  for  pregnancy 
to  be  extended  to  that  period.  The  following  are  the  author’s  words;, 
Praeterea  ego  de  partu  humano,  praeterquam  quae  fcripta  in  libris  legi,  hoc 
quoque  veniffe  ufu  Romae  comperi.  Foeminam  bonis  atque  honeftis  mod- 
bus  non  ambigua  pudicitia,  in  undecimo  menle»  poll  mariti  mortem,  pe- 
periffe  ;  fa£tumque  effe  negotium  propter  rationem  temporis,  quafi  marito 
mortuo  poftea  concepiffet,  quoniam  decern  viri  in  decern  menfibus  gigni 
hominem,  non  in  undecimo  fcripfiffent:  fed  divum  Hadrianum,  eaufa 
cognita,  decreviffe  in  undecimo  quoque  menfe  partum  edi  poffe  :  idque 
ipfumeju?  rci  decretum  nos  legimus.  In  eo  decreto  Hadrianus  id  ftatuere 
fe  dicit  requilitis  veterum  philofophorum  et  medicorurn  fententiis. 
A.  GelL  No£i,  Att.  lib.  iii.  cap.  x6.  Rdjt, 
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fine  arts.  The  members  who  compofe  the  firft  clafs  are  : 
Andreofli,  Bonaparte,  Coftaz,  Fourier,  Girard,  Lepre, 
Leroi,  Malus,  Monge,  Nouet,  Quefnot,  Horace  Say.  Thofe 
which  compofe  the  phyfical  clafs  are  :  Berthollet, 'Champy, 
Conte,  Delifle,  Defcotils,  Defgenettes,  Dolomieu,  Dubois, 
Geoffroy,  Savigny.  Thofe  who  compofe  the  clafs  of  poli¬ 
tical  economy  are :  Cafarelli,  Cloutier,  Pouffielgue,  Sul- 
kowfky,  Sucy,  Tallien.  Thofe  who  compofe  the  clafs  of  li¬ 
terature  and  the  arts  are  :  Denon,  Dutertre,  Norry,  Parfeval, 
Redoute,  Rigel,  Venturi,  D,  Raphael. 

The  obje6ts  with  which  the  Inftitute  will  be  occupied  are  : 
I,  The  propagation  of  knowledge  in  Egypt.  2.  Refearches 
into  the  natural  hiftory,  induftry  and  hiftory  of  Egypt.  The 
Inftitute,  which  meets  on  the  firft  and  fixth  of  every  decade, 
held  its  firft  fitting  on  the  6th  of  FruHidor,  An.  VI.  In 
this  fitting  Monge  was  appointed  prefident,  and  Bonaparte 
\ice-preftdent.  General  Bonaparte  then  propofed  the  fix 
following  queftions  :  i.  Are  the  ovens  employed  for  baking 
ammunition  bread  capable  of  any  improvement  in  regard  to 
the  expence  of  fuel,  and  what  are  thefe  improvements  ? 

2.  Does  Egypt  furnifh  any  thing  which  can  be  fubftituted 
for  hops  in  the  brewing  of  beer  > 

3'.  What  are  the  belt  means  to  cool  and  purify  the  water 
of  the  Nile  ? 

4,  In  the  prefent  ftate  of  things  at  Cairo,  whether  is 

it  moft  convenient  to  conftrud  a  wind-mill  or  a  water¬ 
mill  ?  •  * 

5,  Does  Egypt  furnifh  refources  for  manufacturing  gun¬ 
powder,  and  wliat  are  thefe  refources  ? 

6,  What  is  the  ftate  of  j  urifprudence,  of  judiciary  order 
civil  and  criminal,  and  of  education  in  Egypt  ?  What  im¬ 
provements  are  poftiblc  in  thefe  departments,  and  wifhed  for 
hy  the  natives  J 

Second  Sittings  Fru&idot  ir, 

Ch  Andreoffi  made  a  report  on  the  fifth  queftion  propofed 
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by  Bonaparte  in  tbe  preceding  fitting.  He  firft  obferved*  that 
Egypt  does  not  furnifh  lulphur*  and  that  this  article  was 
formerly  procured  from  Venice.  The  Commiffion  were  of 
opinion  that  it  might  be  procured  from  Sicily.  The  charcoal 
employed  in  Egypt  is  from  the  lupine*  which  is  burnt  in 
trenches  and  afterwards  fifted.  The  faltpetre  is  indigenous  3 
and  it  is  even  faid  that  veins  of  it  are  found  in  the  neifth- 

O 

bourhood  of  Cairo  :  it  is  manufactured  in  the  fame  manner 
as  in  Europe.  It  is  there  in  the  hate  of  a  real  nitrat  of  pot- 
afh*  and  not  of  lime*  as  in  France  :  it  is  baked  with  the  ftraw 
of  Turkey  corn,  and  purified  with  the  white  of  an  egg.  Gun¬ 
powder  is  manufactured  with  the  hand,,  and  the  workmen 
labour  quite  naked.  Each  mortar  contains  fifteen  pounds* 
and  it  is  pounded  for  feven  hours.  The  peftles  weigh  from 
nineteen  to  twenty- five  pounds  each.  The  wages  of  the 
workmen  are  from  twenty  to  twenty-five  paras :  they  add 
water  to  it*  and  to  granulate  the  powder  it  is  fifted.  This 
powder  is  excellent*  and  cheaper  than  that  made  in  France. 
The  inhabitants  manufactured  2000  cantars  annually,  a  great 
deal  of  which  was  exported  to  Leghorn.  The  beys  had  very 
little  powder.  Mourad-bey  had  no  more  than  1500  cantars. 
This  manufactory  might  with  care  be  eafily  increafed*  and 
confiderable  quantities  of  gun-powder  might  be  fent  from 
Egypt  to  Europe. 

Cit.  Monge  read  a  memoir  on  that  optical  phenomenon 
called  by  the  French  lailors  mirage . 

It  often  happens  at  fea*  that  a  Iliip  feen  at  a  diftance  ap¬ 
pears  as  if  painted  in  the  fky*  and  not  to  be  fupported  by  the 
water.  A  fimilar  effeCt  was  obferved  by  the  French  in  the 
courfe  of  their  march  through  the  Defert :  the  villages  feen  at 
a  diftance  feemed  to  be  built  on  an  iftand  in  the  middle  of  a 
Jake.  In  proportion  as  they  approached*  the  apparent  fur- 
face  of  the  water  became  narrower ;  when  they  were  only  at 
a  fmall  diftance*  it  difappeared*  and  the  fame  illufion  began, 
in  regard  to  the  next  village,  C.  Monge  afcribes  this  effeCt 
to  a  diminution  of  the  denftty  of  the  lower  ftratum  of  the  at-. 

mofphere. 
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inofphere.  This  diminution  in  the  Defert  is  produced  by- 
the  increafe  of  heat  arifing  from  that  communicated  by  the 
rays  of  the  fun  to  the  fand  with  which  this  ftratum  is  in  im¬ 
mediate  contadL  At  fea  it  takes  place  when,  by  particular 
eircumftances,  fuch  as  the  adtion  of  the  wind,  the  lower 
ftratum  of  the  atmofphere  holds  in  folution  a  greater  quan- 
tity  of  water  than  the  other  ft  rata.  In  this  ftate  of  things 
the  rays  of  light,  which  come  from  the  lower  parts  of  the 
heavens,  having  arrived  at  the  furface  that  feparates  the  lefs 
denfe  ftratum  from  thofe  above  it,  do  not  pafs  through  that 
ftratum,  but  are  reflected,  and  paint  in  the  eye  of  the  ob¬ 
server  an  image  of  the  heavens,  which  appearing  to  him  to 
be  below  the  horizon,  he  takes  it  for  water,  when  the  pheno¬ 
menon  occurs  at  land.  If  he  is  at  fea,  he  thinks  he  fees  in 
the  heavens  all  the  objects  which  float  on  that  part  of  the 
furface  occupied  by  the  image  of  the  heavens. 

Third  Sitting ,  FruStidor  16. 

C.  Berthollet  read  a  memoir  on  the  formation  of  ammo¬ 
nia  under  feveral  cireumftances  where  the  exiftence  of  it 
has  not  hitherto  been  fuppofed. 

C.  Sulkowfky  read  a  defeription  of  the  route  from  Cairo 
to  Saleh ie.  The  route  which  the  French  army  followed  in 
pur fuing  Ibrahim  Bey  had  been  before  unknown.  Thofe 
who  proceed  from  Cairo  by  the  gate  of  Nafr  firft  enter  the 
Defert  where  there  are  a  great  many  houfes  now  defer  ted*. 
The  village  of  Elmalarie,  which  is  found  on  this  route,  was 
the  ancient  Heliopolis.  In  another  village  called  Elmare 
there  are  thoufands  of  palm  trees.  To  the  right  of  this  route 
there  is  nothing  except  fandy  deferts ;  but  on  the  left  there 
is  abundance  of  cultivated  land.  The  places  through  which 
the  army  palled  were  Lacoubey,  Elhanea,  Elmcnie,  Bclbeys, 
Souva,  Coraim,  Salehie,  and  a  great  many  others,  which  it 
only  traverfed  in  the  courfe  of  a  rapid  march. 

C.  Berthollet  communicated  the  refult  of  his  examination 
of  the  gun- powder  found  in  the  caftle  of  Cairo,  This  pow„ 
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4et  contained  only  T5r  (2-  ounces  per  pound)  of  faltpetre  ; 
the  reft  was  fulphur,  charcoal,  earth,  and  murlat  of  foda. 

C.  Monge  read  a  memoir  on  feme  ancient  monuments 
found  at  Cairo.  We  learn  by  this  memoir  :  1.  That  at  a 
place  called  the  Sazar,  in  a  recefs  inclofed  by  a  grate  fituated 
in  the  ftreet  conducing  from  the  building  where  the  Infti¬ 
tute  fits  to  the  caftle  of  Cairo,  there  was  a  granite  vafe,  co¬ 
vered  with  hieroglyphics  both  within  and  without.  This 
vafe  had  fome  refemblance  to  one  found  in  the  great  mofque 
at  Alexandria,  but  the  dimenfion  of  the  hieroglyphics  was 
larger.  C.  Monge  requefted  that  the  Inftitute  would  take 
the  neceffary  meafures  to  get  this  monument  removed  to  a 
proper  place,  till  an  opportunity  could  be  found  of  fending  it  to 
France.  2.  That  in  the  caftle  of  Cairo,  after  having  palled 
the  place  called  Jofeph’s  Caftle,  there  was  a  door-threftiold, 
formed  of  a  fragment  of  a  polifhed  obelilk  of  bafaltes,  the 
hieroglyphics  of  which  were  in  good  ptefervation.  C.  Mong£ 
made  a  fimitar  requeft  in  regard  to  this  monument. 

C.  Monge  prefented  to  the  affetiibly  a  fpecimen  of  the 
ftone  employed  for  the  mafon-work  of  the  caftle  of  Cairo. 
This  ftone  is  of  the  fame  nature  as  the  rock  on  which  the 
caftle  is  built,  and  is  compofed  of  that  (hell  called  numifmal9 
becaufe  it  refembles  fmall  pieces  of  money.  Thefe  (hells 
may  be  ealily  fplit  in  the  direction  of  their  thicknefs.  In 
the  infide  of  them  is  feen  a  delicate  fpiral,  which,  at  differ¬ 
ent  points  of  its  courfe,  divides  itfelf  into  fev  feral  branches* 
This  fpiral  ferved  as  a  lodging  for  the  animal  which  con- 
ftrudted  the  fliell.  The  old  walls  of  Laon,  in  the  depart- 
ment  of  Aifne,  are  of  a  compofition  perfectly  fimilar. 

Fourth  Sitting ,  Frudiidor  21. 

C.  Sulkowfky  informed  his  colleagues  that  he  had  o fi¬ 
fe  rved  a  buft  of  Ifis  on  the  banks  of  the  Nile  near  Terane, 
and  two  ftones  with  hieroglyphics  in  a  garden  of  the  fame 
village.  He  requefted  that  they  might  be  tranfported  to 
Cairo,  and  depofited  in  the  place  where  the  Inftitute  met. 

C.  Geoffroy 
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C.  Geoffroy  read  a  memoir,  from  which  it  refutls  that 
the  odrich  exhibits  only  the  rudiments  of  that  organifation 
necedary  for  flying.  All  the  apparent  inftruments  of  flying 
in  that  bird  are  condru<5ted  in  fuch  a  manner  as  to  preclude 
the  poflibility  of  it.  Ex-tent  of  wing  and  confidence  of  fea¬ 
thers  are  not  the  only  things  wanting.  It  is  not  provided 
with  mufcles  fufficient  to  raife  it  and  fupport  it  in  the  air* 
and  its  air  veficles  are  of  lefs  fize  than  thofe  found  in  other 
birds. 

Fifth  Sitting,  Frudtidor  26.  * 

A  commiffion  having  been  appointed  to  make  a  reporbon 
the  fuel  moft  advantageous  to  be  ufed  for  heating  the  camp- 
ovens*  and  on  the  means  to  reduce  the  confumption*  C.  H, 
Say  prefented  that  report*  the  refult  of  which  was*  that  the 
flalks  of  the  carthamus  or  fafranum*  reeds*  and  the  draw  of 
maize*  would  furnifli  a  fufficiency  of  fuel  to  heat  the  ovens* 
and  at  a  moderate  ex  pence. 

C.  Bonaparte  prefented  to  the  Inftitute  a  copy  of  the  Con- 
noijfance  des  Temps  for  the  year  VII  •  and  invited  the  Indi- 
tute  to  employ  themfelves  in  the  formation  of  an  almanack. 
C.  Monge*  Nouet*  Dom  Raphael*  and  Beauchamp  were 
charged  with  this  objedt.  This  almanack  was  to  compre¬ 
hend  a  triple  divifion  of  time  according  to  the  cudom  of  the 
French*  that  of  the  Cophts*  and  that  of  the  Muflulmans. 

C.  Fourier  read  a  memoir  on  the  general  folution  of  alge¬ 
braic  equations. 

C.  Parfeval  read  a  tranflation  of  a  fragment  of  Taflo  taken 
from  the  17th  canto. 

C.  Defgenettes  read  fome  obfervations  on  various  difeafes 
which  ill-informed  perfons  might  confound  with  the  plague* 
and  from  which  he  proved  them  to  be  very  different. 

Sixth  Sitting *  1 fl  Comp.  Day,  Year  VI. 

C.  Beauchamp  prefented  a  fhort  calendar*  which  might 
be  immediately  printed  for  the  ufe  of  the  army.  This  ca¬ 
lendar  contained  the  old  and  the  new  divifion  of  time.  C. 

Beauchamp 


Beauchamp  communicated  alfo  feveral  agronomical  observa¬ 
tions,  which  are  to  be  publifhed  in  the  Memoirs  of  the  In» 
ftitute,  / 

C.  Berthollet  read  a  letter  add  refled  to  him  by  C.  Laplace, 
member  of  the  French  National  Inftitute.  That  eeometri- 
cian  recommended  to  him  to  make  obfervations  of  the  oc« 
cultations  of  the  bars  by  the  moon.  The  fame  member 
gave  an  account  alfo  of  the  proceffes  employed  in  Egypt  for 
making  indigo.  They  are  exceedingly  Ample,  but  imper¬ 
fect.  It  appeared,  however,  that  by  means  of  fome  flight 
changes  the  quality  of  this  article  might  be  much  improved. 

C.  Fourier  read  a  note  on  the  plan  of  a  machine  moved 
by  wind,  which  might  be  employed  for  watering  land.  The 
wheel  expofed  to  the  aCtion  of  the  wind  is  horizontal.  All 
its  parts  are  fixed,  and  the  wings  are  fo  fituated  that  they 
always  turn  in  the  fame  direction,  whatever  be  the  direction 
of  the  wind. 

Seventh  Sitting ,  Vendemiaire  6,  A?i.  VII 

C.  Norry  read  a  memoir  concerning  the  column  of  Alex¬ 
andria  called  PompeyV  Pillar,  in  which  he  gave  the  dimen- 
flons  of  the  principal  parts  of  that  monument.  On  this  oc- 
cafion  C,  Dolomieu  offered  an  opinion  refpeCting  the  period 
when  this  column  was  erected,  according  to  which  it  ought 
to  be  referred  to  ihe  age  that  followed  the  reign  of  Conftan- 
tine.  The  chapiter  and  pedeftal  exhibit  the  character  of 
degradation,  which  diftinguifhes  the  architecture  of  that 
time ;  but  the  fhaft  feeing  to  belong  to  an  earlier  period,, 
when  that  art  ftill  retained  all  its  purity. 

C.  Savigny  read  a  memoir  on  a  new  fpecies  of  nymph  tea* 
The  author  P'ave  an  account  of  the  characters  common  to 
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that  plant  and  thofe  which  bear  the  fame  name,  and  pointed 
out  the  differences. 

C.  Dutertre  read  a  memoir  on  the  eftablifhment  of  a 
fchool  of  drawing.  His  propofal  was  referred  to  a  com- 
million  compofed  of  C,  Denon,  Rigel,  Dutertre,  Redoute, 
Sucy  and  Norry,  C,  Coftax 
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C.  Coftaz  read  a  memoir,  in  which  he  explained  the  vari&» 
lions  in  the  colour  of  the  fea, 

C.  Parfeval  read  a  poetical  tranflation  of  a  fragment  of 
the  16th  canto  of  Taflcfs  Jerufalem  Delivered# 

Eighth  Sitting ,  Vendemiaire  II* 

Fifty  mummies  of  birds  fent  to  the  Inftitute  were  deIi-> 
vered  to  a  commiffion  compofed  of  Bonaparte,  Geoftroy* 
Dolomieu  and  fome  others,  in  order  to  be  examined. 

Porte,  a  French  inhabitant  of  Cairo  engaged  in  the  ma¬ 
nufactory  of  indigo,  prefented  fpecimens  of  it  to  the  Inftitute. 

C.  Larrey  communicated  a  memoir  on  opthalmiae. 

,  C.  Beauchamp  read  a  memoir  on  his  voyage  from  Con- 
ftantinople  to  Trebifonde. 

C.  Delifle  read  a  memoir  on  the  palm  which  bears  the 
fruit  called  domm .  It  is  the  cufjiophora  of  Theophraftus. 

C.  Dolomieu  read  a  memoir,  in  which  hefhewed  the  ne- 
ceflity  of  ftudying  ancient  geography  and  geology.  He  fixes  the 
fite  of  the  ancient  Alexandria  between  two  hills  of  fandy  calca¬ 
reous  ftone.  He  explained  the  fuccelftve  changes  which  that 
city  experienced,  and  is  of  opinion,  that  the  fea  muft  have 
rifen  a  foot  fince  the  time  of  Ptolemy. 

The  above  pieces  when  delivered  were  accompanied  by  the 
ftrft  number  of  anew  Journal  entitled.  La  Decade  Egyp- 
TIENNE,  Journal  littiraire  et  d’ Economic  politique ,  An .  VII* 
de  la  Repuhlique  Franc aife,  io  Vendemiaire. 

This  journal  is  publiibed  every  tenth  day.  Each  number 
eonfifts  of  two  {beets  and  a  half  o6favo,  and  cofts  20  fou3 
French  money,  or  10  francs  for  12  numbers.  Subscrip¬ 
tions  received  by  C.  Marc-Aurele,  printer  to  the  army, 
French  quarter  at  Cairo.  It  was  accompanied  by  a  pro- 
fpe<ftus  announcing  that  this  journal  would  be  merely  lite¬ 
rary  ;  that  no  intelligence  or  political  difeuflions  would  be 
admitted  ;  but  that  every  thing  relating  to  the  arts  and- Sci¬ 
ences,  commerce,  both  in  a  general  and  particular  point  of 
view,  civil  and  criminal  legifiation,  moral  and  religious  in- 
ftitutions,  would  be  thankfully  received. 

4 


MIS- 


Coating  for  Glafs  Retorts,  ^Freezing  of  Mercury,  433 
MISCELLANEOUS . 

COATING  FOR  GLASS  RETORTS,,  &CC. 

ProfeiTor  Wurzer  at  Bonn,  in  a  letter  to  ProfeiTor  Gotling 
of  Jena,  fays  :  “  It  is  not  merely  economy  that  makes  as  de¬ 
li  rous  of  obtaining  good  coating  for  glafs  apparatus,  but  be- 
caufe  the  labour  bellowed  on  many  procefies  is  often  ren¬ 
dered  entirely  ufelefs  by  the  veffel  not  being.able  to  Hand  the 
hecefiary  degree  of  heat.  As  circumltances  during  a  certain, 
time  prevented  me  from  obtaining  new  glafs  apparatus,  I 
riiade  various  trialsTo  fupply  that  deficiency,  and  found  the 
following  coating  of  the  greatelt  fervice.  I  took  fragments 
of  porcelain  coarfely  pulverrfed  and  well  lifted,  and  as  much 
pure  clay,  which  I  previoully  foftened  with  as  much  of  a  fa- 
turated  folution  ofmuriat  of  foda  as  was  requilite  to  give  the 
whole  the  proper  confidence,  and  then  proceeded  in  the 
ufual  manner.  My  glades,”  adds  ProfeiTor  Wurzer,  (i  which 
are  coated  with  this  fubftance,  often  Hand  an  incredible  de¬ 
cree  of  heat  without  breaking.” 

FREEZING  OF  MERCURY, 

The  fevere  cold  which  was  experienced  in  London  at 
Chriftmas  afforded  an  opportunity  to  Mr.  Pepys  junior, 
and  feveral  other  able  chemifis,  to  repeat  the  experiments 
of  Mr.  Lowitz,  of  Peterfburgh,  on  the  production  of  ex¬ 
traordinary  cold.  The  refult  confirmed  the  truth  of  them* 
When  the  thermometer  w^as  at  17  of  Fahr.  a  mixture  of 
fnow  and  inuriat  of  lime  produced  fuch  a  degree  of  cold  as 
to  freeze  a  quantity  of  mercury  in  a  few  minutes.  It  was 
then  mall eab^f  Ttd,  when  broken,  exhibited  a  fracture  fimi- 
lar  to  that -of  zmk. 

At  the  fame  time  the  chemifis  in  Paris  were  occupied  in 
repeating  Lowitz’ s  experiments.  C.  Fourcroy  and  Vau- 
quelin  by  means  of  the  fame  mixture  froze  twenty  pounds  of 
'jnercury  in  a  platina  crucible  in  thirty  feconds :  mercury  in 
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a  porcelain  crucible  took  four  times  as  long  to  freeze.  Upon 
inferting  the  end  of  the  finger  in  the  mixture,  it  loft,  in  four 
feconds,  all  feeling,  and  was  not, re fto red  to  fenfation  till  after 
it  had  been  held  a  long  time  in  the  mouth.  Upon  the  firft 
infertion  of  the  finger  in  the  mixture,  an  acute  pain  was  felt, 
as  if  it  had  been  violently  prefled  in  a  vice. 

The  extreme  cold  by  our  accounts  from  the  Continent 
was  very  general  over  Europe. 

NEW  VOYAGES  OF  DISCOVERY. 

The  French  Government  have  in  contemplation  a  new 
voyage  of  difcovery  round  the  world,  under  the  direction  of 
Captain  Baudin,  who  lately  returned  from  a  botanical  ex¬ 
pedition  to  America.  7  hree  corvettes,  le  Vengeur ,  la  Ser- 
pente,  and  la  Menagante ,  are  fitted  out  for  this  purpofe,  and 
will  fail  as  foon  as  palTes  can  be  procured  from  the  Britifh 
Miniftry.  rPhey  are  to  proceed  firft  to  Teneriffe,  for  the 
purpofe  of  collecting  plants,  and  thence  along  the  coaft  of 
Africa  to  the  Cape  of  Good  Hope.  They  are  then  to  fail 
along  the  eaftern  fide  of  Africa,  from  which  one  of  the  cor¬ 
vettes  is  to  be  fent  back  to  France  with  the  plants,  that  they 
may  not  be  fpoiled  by  a  longer  voyage.  The  other  two  cor¬ 
vettes  will  then  proceed  to  New  Holland,  to  make  geogra¬ 
phical  obfervations  on  the  unknown  parts  of  thatifiandj 
and. afterwards  vifit  the  coaft  of  Peru,  Chili,  &c.  and  parti¬ 
cularly  the  river  La  Plata,  which  they  are  to  fail  up  as  far 
as  they  pofllbly  can. 
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Academy  of  Sciences  at  Berlin,  prize  queftions  by,  page  9$. 
Academy ,  EleBoral ,  at  Erfort ,  proceedings  of,  105. 

Academy  of  Inf  crip  tions,  &c.  at  Stockholm ,  prize  queftions  bv,  196. 
Achromatic  telefcopes,  invented  by  Chefter  More  Hall,  Riq.  177. 
Acid,  the  oxygenated  muriatic,  to  prepare,  30. 

_ _ contagion  deftroyed  by  the  nitric ,  68. 

_ the  fiiccinic,  afcribed  to  a  vegetable  origin,  201. . 

_ the  carbonic,  proportions  of  oxygen  and  carbon  in,  370. 

Acids,  difference  between  the  acetous  and  acetic, 

Agriculture ,  prize  queltion  on,  101. 

Agues,  a  ufeful  remedy  in,  334. 

Analyfis  of  urinary  concretions,  42. 

.. - of  gums  and  fugar,  364.  ^ 

_ _ _ —  remarks  on  mathematical,  203. 

_ _ propoled  to  be  applied  to  many  queftions,  4oS. 

-  of  lapis  fungifer,  319. 

Animal  fat,  obfervations  on,  by  Coindet,  i2t* 

Animals,  on  the  fenfibility  of  certain  parts  of,  T98. 

Antiodontalgicus ,  a  new  infedt  fo  called,  8 1 . 

Apparatus  for  combining  hydrogen  and  oxygen,  83,  148,  317. 

_ _ _  for  an  eledtrical  experiment,  by  Mr.  Wood,  147'. 

- - - for  tempering  fteel,  179. 

.  _ _ for  bleaching  with  the  oxygenated  muriatic  acid,  293. 

- - for  ventilating  halls,  theatres,  &c.  333. 

_ _ employed  by  Count  Rumford  to  determine  the  condudt- 

ing  power  of  liquids  with  regard  to  heat,  353* 

Afringent  vegetables,  all  furnifh  a  yellow  dye,  6c» 

Aflronomy,  prize  queftion  concerning,  9b,  4 21  • 

_ _ obfervations  on  the  fatellites  of  Jupiter  and  Saturn,  197. 

_ _  an  obferved  appulle  of  the  Moon  and  Mars,  204. 

_ _  obfervations  on  the  fatellites  of  the  Georgium  planet 

and  Saturn,  282. 

- - -  on  the  lyftems  of,  319. 

. -  on  the  diftance  of  comets  from  the  earth,  ,S3Y 

Atmofphere  of  high  mountains  contains  lets  oxygen  than  that  of 
lower  regions,  124. 

F  f  2  Atmofpberif 
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Atmofpberic  refraSlion,  phenomena  in,  216,  232,427: 

Aurum  problematic-urn ,  experiments  on,  by  Gmelin,  200. 

Baltic  fea,  Mr.  Otto’s  phyfical  obfervations  on,  37 6. 

Bark  of  alder ,  or  oak ,  not  fubftitutes  for  galls  in  dyeing  cotton  red, 
60. 

f  Barley,  Mr.  Cruickfhank’s  experiments  on,  363* 

Barometer,  account  of  Mr.  Keir’s  improved,  65. 

Ban  din,  Profejfor,  account  of  the  fiery  meteor  feen  by,  223* 

Beans,  divided  in  two  and  Town,  produce  plants,  187. 

Belles  Lettres,  prize  queftion  in,  100. 

Bercbtold,  Count,  account  of  his  work  on  the  plague,  2 $6. 

Berlin  Academy,  prize  queftions  by  the,  98. 

Berlin  Society  of  Searchers  into  Nature ,  prize  queftion  by,  1960 
Biographical  memoirs  of  John  Targioni  Tozetti,  185. 

• - — - - —  of  Saverio  Manetti,  186. 

Bird,  a  new  one  from  Java,  321. 

Birds,  a  teft  of  the  degrees  of  their  inftindt,  108. 

- - a  claflitication  of,  executed  by  Lacepede,  202. 

Bifmutb  mixed  with  tin  and  lead,  very  fufible,  375-* 

Bleaching  with  the  oxygenated  muriatic  acid,  293. 

Blurnenbacb,  Profejfor,  on  the  rattle-fnake,  251. 

Bolides,  or  fr e-balls,  Dr.  Chladni  on,  2,  223,  338. 

Bones  of  an  animal  not  now  exifting  alive,  107. 

Books,  to  whiten  and  clean,  28,  30. 

— - account  of  new,  183,  3  19. 

- an  old  one  containing  a  kind  of  prediction,  208. 

Botany,  intelligence  relative  to,  109,  187,  321,  322,  323. 

Brafs,  to  feparate  the  component  parts  of,  201. 

Bricks,  to  make,  that  will  float  in  water,  180. 

Brugnatelli s  procefs  for  obtaining  lemon-juice,  146. 

Bruguiere  s  travels  in  Greece,  Turkey,  Perfia,  &c.  312.. 

Cairo,  intelligence  refpeCting,  414,427. 

Canis  Grains  Hibernicus,  account  of,  168. 

Carbonic  acid  gas ,  the  proportions  of  oxygen  and  carbon  in,  3  7®* 
Carradori  on  the  phofphorefcence  of  the  luciole,  77* 

Cats,  experiments  on  the  light  feen  in  the  eyes  of,  213. 

Cavendijb' s,  Mr.  experiments  on  the  earth’s  denfity,  213. 

Cbaptal  on  the  ufe  of  oxyds  of  iron  in  dyeing,  3,3. 

Charcoal,  on  the  properties  of,  as  a  non-condudlor  of  heat,  182. 

— — -  the  quantity  formerly  ufed  in  the  iron  manufactory,  34$. 
Cbernifry,  the  prefent  ftate  of,  in  Germany,  328. 

Clod  dr  en,  M.Herbolt  on  the  apparent  death  of  new-born,  1 1 1. 
Cbladni,  Profejfor ,  on  fire-balls,  Ihooting  ftars,  &c.  2,  223,  338. 

— —— - — — a  new  mufical  inftrument  invented  by,  313* 

Chrome ,"  its  oxyd  and  acid ,  on  the  ufes  of,  74. 

— —— — -  experiments  on,  199. 

Cinchona ,  a  fubftitute  recommended  for,  186. 

Clouet's  procefs  for  preparing  call  fteel,  219. 

Gimdetf  Dr.  on  animal  fat,  1  %  r. 

Colouring 
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Colouring  matter  of  vegetables,  abtion  of  metals  and  oxyds  on,  126. 
Hornets ,  diftance  of,  from  the  earth,  33  cj. 

Concretions,  experiments  on  urinary,  38,  T30,  263,  380. 

Contagion,  Dr.  Smyth’s  procefs  for  deftroying,  68. 

Copper,  to  harden,  320.  • 

Corn,  plants  produced  from  pounded,  187. 

Corpulency ,  Dr.  Coindet  on  the  caufes  of,  121. 

Cotton ,  the  ufe  of  the  oxyds  of  iron  in  dyeing,  33. 

Cow-pox,  account  of  Drs.  Jenner  and  Pearfon’s  work  on,  193. 
Cream,  a  curious  phenomenon  in  regard  to,  109. 

Crell s,  Dr.  experiments  on  vegetation,  327^ 

Cruickjhank,  Mr.  experiments  on  urine  by,  240. 

CruicljhanC s,  Mr.  experiments  on  fugar,  gums,  &c.  364. 
Cryfallography,  method  of  noting  by  fhort  figns,  398. 

Cutbbertfons ,  Mr.  apparatus  for  combining  hydrogen  and  oxygen* 
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Delametherie  on  the  fyftem  of  forces,  277. 

Diabetes  meUitus,  the  urine  contains  fugar  in  cafes  of,  243,  247, 

— — — - account  of  Dr.  Rollo’s  work  on  the,  191. 

Difcoveries,  Ruffian  expedition  for  making,  141. 

-  —  -  a  new  voyage  for,  434. 

Difeafes,  to  diftinguiffi,  by  the  urine,  240. 

Dog,  account  of  the  Irifh  wolf,  168. 

Drama,  propofal  to  improve  the,  212. 

Dropfy ,  to  detebf,  by  the  Hate  of  the  urine,  248. 

DJhiggetai  of  middle  Afia ,  description  of  the,  113,  234. 

Duckweed  ( lernna ),  phenomenon  concerning,  187. 

Dyeing,  the  fruit  of  the  privet  recommended  for,  186. 

—  - -  ufe  of  the  oxyds  of  iron  in,-  35. 

- -  enquiry  into  the  ancient  mode  of,  2 1 1 „ 

- - experiments  in,  with  lichens,  323. 

Dyfentery,  a  cure  for,  334. 

Dyfpepfa  cured  by  oxygenating  remedies,  420. 

Earth,  experiments  to  determine  its  denfity,  213. 

■ -  a  new  one  found  in  the  black  ftone  of  Ytterby,  32.2, 

Earthquake ,  account  of  one  in  South  America,  332. 

Ecliptic ,  prize  queftion  on  the  obliquity  of,  98. 

Egypt,  letters  from  French  men  of  fcience  in,  4T4. 

Egyptian  Inftitute ,  proceedings  of  the,  423. 

Electoral  Academy  at  Erfort,  proceedings  of,  103. 

EleBric  fluid,  glafs  permeable  to,  147. 

Eq  uus  hemionus ,  defeription  of,  1  13,  234. 

Euphon,  an  account  of,  391. 

- - —  on  the  new  mutical  inftrument  fo  called,  313. 

Eye,  the  retina  of,  tranfparent,  not  opaque,  213. 

Fabbroni’s  procefs  for  making  floating  bricks,  180. 

Fat,  Coindet’s  obfervations  on  animal,  121. 

Fevers,  lfate  of  the  urine  in,  249.  Medicine  for  yellow,  33 4. 

F  f  3  Fire- balls % 
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Fire-balls ,  Dr.  Chladni’s  theory,  &c.  concerning,  3,  22$,  33 ft. 

FTint-glafs  for  tdefcopes,.  Roebon's.  experiments  on,  19,  170. 

Fluids,  Count  Kumford  on  the  propagation  of  heat  in,  333*  '  ’ 
Forces,  Delametherie  on  the.  fyftem  of,  277. 

F0JJ1I  bones  found  in  the  plalfter-ftone  near  Paris,  10 7. 

Fourcroy  s  examination  of  Dr.  Pearfon’s  paper  on  urinary  calculus* 
263,380. 

Freezing  oj  mercury ,  experiments  on,  433* 

French  navy,  ft  ate  of  the,  previous  to  Francis  I.  207. 

French  National  Injlitute ,  proceedings  of  the,  107,  201,  421* 

Garden-fpder,  obfervations  on,  272.  .  N’ 

Gazometer,'  defeription  of  M.  Van  Marum’s,  85. 

Georgium  Sldus ,  ublervations  on  the  fatellites  of,  282. 

Geography ,  information  concerning,  2  i  6,  3 76. 

German  key,  an  improved  one,  73* 

Germa?ider ,  common  (teucrium  chamsedrys),  recommended 

ftead  of  cinchona,  186. 

Germination,  experiment  on,  with  pounded  corn,  187* 

Gejlation ,  enquiry  refperiting  the  time  of,  424. 

Glafs ,  on  the  permeability  of,  to  the  elebfric  fluid,  i47* 

- -  experiments  on  found  made  with,  313* 

Glafs  retorts,  a  coating  for,  433. 

Gmelins  experiments  on  chrome  and  tellurium,  1 99,  200. 
Gottingen  Society,  proceedings  of,  197. 

Gout ,  ftate  of  the  urine  in,.  249. 

Grammar,  prize  queftion  in,  421. 

Greafe,  to  remove,  from  prints  and  books,  30.  ,s 

Guyton  on  the  adfion  osrnetals  and  their  oxyds  on  the  colouring  mat¬ 
ter  of  vegetables,  1  26. 

Guyton's  experiments  to  determine  how  far  charcoal  is  a  non-con« 
duftor  of  heat,  182. 

Gum ,  elajtic,  diftblves  in  rock-oil,  or  naptha,  i88. 

Gums,  Mr.  Cruickfhank’s  analytical  experiments  on,  369. 
Gunpowder .  the  invention  of,  alcribed  to  the  Arabs,  210. 

.Hatty  &  method  of  noting  cryftalline  forms,  398. 

Hindus;,  on  the  gamut  and  mufical  fyftem  of  the  ancient,  103® 
Home,  Mr.  experiments  on  the  retina  of  the  eye,  215. 

Hon  y,  Mr.  Cruickfhank’s  experiments  on,  274,  372. 

Hydro-carbon  at,  the  difference  between  pure  and  impure,  370, 
Hydrogen  combined  with  oxygen  to  produce  water,  148,  317. 

Inflammatory  affections,  ftate  of  the  urine  in,  248. 

Iron,  on  a  mafs  of,  found  in  Siberia  by  Profeftor  Pallas,  1. 

— —  ufe  of  its  oxyds  in  dyeing  cotton,  33- 
Iren  and  Jiceh  Mr.  Mufhet  on  the  principles  of,  9,  133,  346. 

/ 

Jaundice,  ftate  of  the  urine  in  cafes  of,  249. 

Jupiter,  obfervations  on  the  fatellites  of,  198. 

1  Knives^ 
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Knives  made  of  copper  hardened  with  tin,  320. 

Keith,  Alexander,  Efq.  account  of  his  new  thermometer,  61, 
— - - - account  of  his  new  barometer,  63. 


Lakes ,  procefs  for  producing  intenfe  and  folid,  126. 

Lapis  fungifer,  analyfis  of,  319. 

Lead  mixed  with  tin  and  bifmuth,  very  fufible,  373. 

Learned Jocieties,  intelligence  concerning,  98,.  196,  327,  421. 
Lenina  (duck-weed),  phenomenon  concerning,  187. 
Lemon-juice,  to  obtain  ftrong  and  pure,  146. 

Lerois,  Profejfor,  medicinal  experiments  with  phofphorus,  290. 
Liquids ,  their  conducting  power  with  regard  to  heat,  333. 
Longevity ,  remarkable  inftance  of,  336. 

Luciole,  on  the  phofphorefcence  of,  77. 


Magnetifm,  a  phenomenon  in,  333. 

Malting ,  Mr.  Cruickfhank’s  experiments  on,  363, 

Mangle,  defcription  of  Mr.  Jee’s  improved,  419. 

Mars,  a  fpot  feen  on,  by  Cit.  Due,  ,203. 

Martinis,  Dr.  Kan,  method  of  ventilating  halls,  &c.  333. 
Mathematics,  prize  questions  in,  98,  421. 

—  - - -  the  kinds  of  analyfis  in,  203. 

Medicine.  Olive  oil,  a  cure  for  the  plague,  tio. 

- - - a  new  one  for  fyphilis,  in,  224. 

- in  fome  ca'es  fait  and  vinegar  an  excellent,  334. 

* - communication  refpeCting  pneumatic,  420. 

Mercury  employed  for  hardening  fteel,  93. 

—  - experiments  on  the  freezing  of,  433. 

Metallic fubjlances,  their  action  on  vegetable  colours,  12(5. 

—  . traitors,  experiments  at  Copenhagen  with,  188. 

Meteor,  jiery,  a  remarkable, one  feen  in  <  >afcony,  223. 
Meridian ,  operations  in  determining  a  degree  of,  203. 
Mineralogy,  account  of  Mr.  Townlon’s  work  on,  1  ^3. 

Mole,  a  curious  faCt  in  the  natural  hiltory  of,  36. 

Moles,  obfervations  on,  and  means  to  exurpate,  32, 

Monarda  (Ofwego  tea),  a  fubftitute  for  tpiceries,  106. 

Moths,  fome  new  ones,  322. 

Mucilages,  Mr.  Cruickiliank’s  experiments  <  a,  369. 

Mujbet,.  Mr.  David,  on  iron  and  fteel,  9,  35, 3+0. 

Mafic,  on  thatot  the  ancient  Hindoos,  io 

■ - difeoveries  in,  by  Dr  Chladni,  39.. 

Mufical  injlrument,  a  new  one  invented  by  ;r.  Chaldni,  313* 
Mujhroom ,  caution  againft  the  ufe  of,  186, 


Natural  Hifiory ,  the  Society  of  at  Bourdeaux,  28. 

• - — - - - - at  Pans,  328. 

Nehrea ,  inftrument  employed  in  extracting  o\  un,  417. 
Nervous  complaints ,  ftate  of  the  urine  in  fome,  249. 
Nitric  acid  fumes  detiroy  contagion,  68. 


Oil,  olive,  prize  queftion  on  a  fubftitute  for,  10 1. 
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Oil,  olive,  a  cure  for  the  plague,  i  to,  237. 

Oil-painting  fi milar  to  the  old  Venetian  fchool,  302; 

Oliviers  travels  in  Greece,  Turkey,  Perfia,  &c.  312. 

Olives,  refult  of  fome  experiments  on,  187. 

Opium ,  the  mode  of  extracting  from  poppies,  417* 

Ojjific atltin ,  a  fingular  cafe  of,  202. 

Otter,  fails  refpedting  its  natural  hifiory,  413. 

Otto,  F.  IV.  obfervations  on  the  Baltic  fea,  by,  376. 

Oxyds,  action  of,  on  vegetable-colouring  matter,  126. 

Oxygen,  corpulency  caui'ed  by  a  deficiency  of,  123. 

- combined  with  hydrogen  to  form  water,  148,  317. 

Oxygenated  muriatic  acid,  to  prepare,  30,  293. 

—  - • ointment ,  ,  to  prepare,  1  1 1,  224. 

-- ■■■  - remedies,  efficacy  of,  in  lyphilis,  &c.  192. 

Painting  in  oil,  Mr.  Sheldrake’s  difiertation  on,  30 2. 

Pallas,  ProfeJJor,  defcription  of  the  dfhiggetai  by,  1 13,  234. 

Pearly  excrefcence,  an  extraordinary  large  one,  316 

Pear  Jon ,  Dr.  his  experiments  on  urinary  concretions,  38,  130. 

-  - " — -  —  Fourcroy’s  examination  of  experiments  by,  263,  380. 

Pclafgi,  account  of  a  paper  on  them,  209. 

Pbilofophy  of  Mineralogy,  account  of  Mr.  Townfon’s  work,  entitled, 
1 95  • 

Phofpborus  administered  in  medicine,  290. 
j Vieira  fongaia  (lapis  fungifer),  analyfis  of,  3 19. 

Plague,  a  new  method  to  cure  and  prevent,  no,  236. 

Platina,  its  utility  in  the  arts,  19,  170. 

Pneumatic  medicine ,  communication  refpedting,  420. 

Polar  ladies,  lingular  ornament  worn  by,  143. 

Poppies,  on  the  culture  of,  417. 

Poultry,  to  fatten,  124. 

Prints,  to  clean  and  whiten,  28. 

Prize  quejlions,  98,  196,421. 

Pruffia,  letter  from  the  King  of,  to  the  Berlin  academy,  iot. 
Pulfe,  the  feeds  divided  and  fown  produce  plants,  187. 

Putrid  difeafes,  the  Hate  of  the  urine  (hould  be  examined  in,  230, 

'Rattlefnake,  on  the  fafcinating  power  of,  231. 

Refraction ,  lingular  inltances  of  atmofpheric,  216,  232,427. 

Retina  of  the- eye  not  opaque,  but  tranfparent,  213. 

Retorts,  a  coating  for  glafs,  433. 

Rhus  radicans,  phenomenon  concerning,  187. 

Polio,  Dr.  account  of  his  work  on  the  diabetes  mellitus,  19 1. 
Racbon,  Alexis,  on  platina,  flint-glafs,  and  telefcopes,  19,  170. 
Royal  Academy  at  Stockholm,  Tran fadt ions  of,  319. 

Royal  Society  of  London ,  Tranfadtions  of,  190,  213,  327. 

. . . . . of  Florence,  Tran  1  act  ions  of,  183. 

« - - —  —  -  at  Gottingen,  Proceedings  of,  197. 

Rumford's ,  Count,  experiments  on  the  propagation  of  heat  in 
fluids,  333. 

Rupp's  procels  for  bleaching  with  the  oxygenated  muriatic  acid,  293. 
Ruffian  expedition  for  making  difeoveries  in  the  N,  E.  fea,  141. 

-  ’  .  Saccharine 
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Saccharine  principle  convertible  into  gum,  3 <53. 

Saturn,  observations  on  the  Satellites  oS,  198,  2S2. 

Scarlatina  anginofa ,  a  cure  for,  334. 

Scarlet  colour  anciently  procured  from  the  coccus ,  2 1 1. 

Scbinus  molle ,  phenomenon  concerning,  188. 

Schroter ,  Dr.  agronomical  observations  by,  197,  282. 

Scurvy  ariies  from  a  privation  of  oxygen,  123. 

- the  urine  Should  be  examined  in  cafes  of,  2 30. 

Sefamum,  the  two  of  Linnaeus,  and  Sef.  trifoliatum  of  Miller,  only 
varieties,  187. 

Sheldrake's  dill'ertation  on  painting  in  oil,  302. 

Shooting Jlars,  Profeffor  Chiadni’s  observations  on,  2,  225,  338. 
Sma'll-pox ,  the  ufe  of  mercury  recommended  in,  ioS. 

•  - a  lubftitute  and  preventive  for,  194. 

*  - propoSal  for  extirpating,  219. 

Smyth's ,  Dr.  procefs  for  deftroying  contagion,  68. 

Soft  folder,  metals  employed  in  the  preparation  of,  375. 

S^afmodic  affedtions ,  Hate  of  the  urine  in  cafes  of,  249. 

Spiceries,  a  lubftitute  for  various,  106. 

Spider,  observations  on  the  garden,  272. 

Springs,  the  properties  of  metal  and  wooden,  67. 

Stains,  to  remove  from  books  and  prints,  28,  30. 

Starch,  propoSal  to  improve  the  manufacture  of,  187. 

Steam-engine,  remarks  on  Mr,  Cartwright’s,  221. 

Steel,  on  the  choice  of,  and  methods  of  hardening  and  tempering 
95,178. 

Steel,  caf,  a  new  procefs  for  preparing,  219. 

Steel  and  iron ,  on  the  principles  of,  9,  155. 

Stone  in  the  bladder,  a  cure  for  the,  note ,  108. 

— ■ — - experiments  on,  38,  130,  263,  380. 

Sugar  contained  in  diabetic  urine,  243,  247. 

- experiments  and  observations  on,  364. 

Sugar  of  milk,  Mr.  Cruickfhank’s  experiments  on,  246,  371. 
Sumach,  not  a  fit  fubflitute  for  galls  in  dyeing  cotton  red,  6a. 
Swedijh  udcademy,  prize  queflions  by,  T96. 

Tea,  a  fubflitute  for,  106. 

Teeth,  improved  instrument  for  extracting,  73. 

Telegraphs,  a  treatife  on,  and  a  new  coritruition  of  one,  324. 
Telefcopes,  remarks  on  reflecting  and  achromatic,  19,  170,  177. 
Tellurium ,  experiments  on,  by  Grnelin,  200. 

Thermometer,  account  of  Mr.  Keir’s  improved,  61. 

- —  - account  of  Count  Rumford’s  cylindrical pqjfage,  335* ' 

Thornton,  Dr.  communication  from,  on  pneumatic  medicine,  42a. 
Tin  mixed  with  lead  and  bifmuth,  very  fufible,  375. 

Tooth-ache,  on  infects  that  cure  the,  81. 

TraElors,  experiments  at  Copenhagen  with,  r88. 

Travels  of  Bruguiere  and  Olivier  in  Oreece,  Turkey,  Perfia,  &c.  312, 
Tungflen,  the  oxyd  of,  better  than  the  oxyds  of  other  metals  for  pro¬ 
ducing  lakes  with  vegetable  colours,  128. 


Ungucr.iim 
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Unguentum  lydrdrgj'ri,  new  procefs  for  forming,  220. 

Urinary  concretions,  Dr,  Pearfon’s  experiments  on,  38,  13 0. 

« — - - - — - — *  C.  Fourcroy’s  experiments  on,  263,  380. 

- . -  — - — - - —  Scheele’s  experiments  on,  266. 

- - - - —  Bergman’s  experiments  on,  2 69.  / 

- - carbonic  acid  a  cure  for,  note,  jo8. 

Urine,  experiments  on,  and  the  manner  of  diftinguifffing  difeafes  by, 
240. 

Varley ,  Mr.  S.  on  fteel,  and  the  methods  of  hardening  and  temper¬ 
ing  it,  93. 

VauqueVm  on  chrome,  the  oxyd  and  acid  chrome,  74. 

Vegetable  juices ,  the  action  of  metals  and  oxyds  on,  126. 

Vegetation ,1) r.  Crell’s  experiments  on,  327. 

Ventilation ,  a  fimple  and  efficacious  method  of,  333. 

Vetches ,  fome  kinds  of,  ffiould  not  be  eaten,  1 86. 

Vinous  fermentation,  the  fubftances  (ufceptible  of,  372, 

Water ,  production  of,  from  hydrogen  and  oxygen,  8^,  148,  317. 
Weideman ,  Profeffor,  on  the  fenfibi  1  ity  of  animals,  198. 

Wolf-dog ,  account  of  the  Iriffi,  168. 

Wood,  Mr.  W.  on  the  permeability  ofglafs  to  the  eleCtric  fluid,  147. 

Yellow-fever ,  a  ufeful  medicine  for  the,  334, 

Ytter  earth,  $  newly  difcovered  earth,  322. 
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